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LETTER  OF  TRANSMITTAL 


CuLLliGIi    llF    AuRICULlURK, 

Cornell   Univlrsiiv, 

Ithaca,    N.  Y. 
Hon.  C  A.  WiETixc, 

CoiiiDiissioiirr  of  Ai:^riiiiltnii\ 

Albany,  N.   Y.: 

Sir. —  1  submit  licrewith  as  a  jiart  of  the  Annual  Report  of  1903 
a  number  of  the  nature-study  jniblications  for  reprinting.  Most 
of  these  jjublications  are  out  of  print  and  the  call  for  them  still 
continues.  These  publications  ha\'e  jiracticallv  all  arisen  under 
^'our  superx'ision,  and  under  the  directorship  of  Professor  I.  1'. 
Roberts. 

Xature-stud}'  woi'k  should  begin  in  the  priinar\'  grades.  It  is  a 
fundamental  educational  process,  because  it  begins  with  the  C(jn- 
crete  and  simple,  develops  the  power  of  (jbser\ati(ni,  relates  the 
child  to  its  environment,  develops  s\-inpath\'  for  the  common  and 
the  near-at-hand.  l!v  the  time  the  cliild  has  arri\'ed  at  the  fifth 
or  sixth  grade  he  should  be  \vell  prepared  for  specilli:  work  in  the 
modern  cn\'ironmeiital  geograplu',  in  the  industries,  or  :n  other 
e.xacter  common-life  subjects.  Nature-slud\'  is  a  necessary  foun- 
dation f(jr  the  best  \\ork  in  bi(jlog\',  i)h\"si(jgraph\'  and  agriculture. 
Since  it  is  1  ontent  work,  it  is  also  eijuallv  imiiortant  as  a  prei>ara- 
tion  in  all  expression  wau'k,  as  in  hbiglish,  number  and  reading. 
In  most  jireseiit-day  rural  schools  it  mav  well  <'ontiiuie  through 
the  eiglith  grade  ;  and,  if  \veli  taught,  it  mav  e\'en  take  the  place 
verv  prolUalih"  of  senile  of  the  "science"  of  some  of  the  higher 
schools.  Its  jKirticular  s})here,  however,  in  a  well-de\eloped 
s<diool,  is  below  the  sixth  grade,  possibly  belo\\'  the  hitli.  But 
e\'en  if  the  term  nature-study  ceases  at  the  fifth  or  sixth  gratle,  the 
nature-studv  method  \\'\\\  persist  thnuighcnit  the  school  course, — 
the  method  of  dealing  first-hand  and  in  their  natural  setting  with 
objects,  phenomena  and  affairs,  and  of  ])roceeding  Irom  the 
simple  and  undissected  to  the  complex  ami  remote. 

The  reader  sliould  bear  in  mind  that  the  ('ollege  ol  Agriculture 
has  no  organic  ((Uinection  \\\\\\    tlie  public  school  system   ol    Xew 


I,ETTKR    OF 


RANSMIT'I'AL. 


York  State,  and  liiat  its  nature-study  work  is  a  iiropaganda.  P'rom 
first  to  last  the  College  lias  Ijeen  fortunate  in  having  the  sympathy, 
aid,  and  ap])roval  of  the  State  Department  of  Public  Instruction, 
and  no\v  of  the  new  Education  Department.  The  time  is  now 
near  at  hand  when  nature-stud\'  will  he  adequately  recognized  m 
the  sidiool  system  of  the  State,  and  then  the  nature-study  work  of 
the  College  of  Agriculture  nia\'  take  new  form. 

In  these  reprinted  leaflets  the  reader  will  find  many  methods  of 
jiresentation  of  a  great  variety  of  subject-matter.  -V  wide  range 
has  purposely  been  included,  in  the  hope  that  any  interested 
teacher  may  find  at  least  one  or  two  leafiets  that  \y]\\  be  suggestive 
ill  his  own  work.  Our  own  ideas  as  to  what  is  a  \'aluable  leaflet 
ha\'e  changed  greatly  since  the  work  was  begun  ;  and  it  is  to  he 
e.xpected  that  they  will  continue  to  change  with  the  progress  of 
the  work  and  the  development  of  the  schools.  It  would  be  an 
interesting  review  if  we  were  to  summarize  our  own  experiences 
with  our  own  work.  The  leaflet  that  is  most  praised  b_\'  tlie  critics 
may  be  the  least  useful  in  ]iractice.  The  greatest  danger  is  that 
of   making  the  work  too  complete,  too  rigid  and  too  formidable. 


L.   H.    liAII.KV, 

Dii'cctoi'  Col/c;^i:  of  Agriculture. 
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PART  I. 
TEACHERS'  LEAFLETS. 


Publications  designed  to  aid  the  teacher  with 
subject-matter,  to  indicate  the  point  of  view, 
and    to    suggest    a    method    of    presentation. 
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THE   SCHOOL   HOUSE. 

By  l.  II.  i;ailev. 

the  rural  distiicts,  the  school  must  become 
social  and  intellectual  centre.  It  must  stand 
n  close  relationship  with  the  life  and  activities 
)f  its  communit)'.  It  must  not  be  an  insti- 
ution  ai)art,  exotic  to  the  common-day  lives; 
:  teach  the  common  tilings  and  put  the  jjupil 
/mpathetic  touch  with  his  own  environment, 
every  school  house  will  have  a  voice,  and  will 

I   teach 
The  earth  and  soil 
To  them  that  toil, 
The  hill  and  fen 
To  common  men 

Tliat  li\'e  riglit  liere  ; 

The  plants  that  grow, 
The  winds  that  blow, 
'i'he  streams  that  run 
In  rain  and  sun 

Throughout  the  year ; 

And  then  1  lead. 
Thro'  wood  and  mead. 
Thro'  mold  and  sod, 
Out  unto  Ciod 

"W'itli  love  and  cheer, 


I   teach  ! 


LEAFLET    I. 


WHAT  IS  NATURE-STUDY?* 


By  L.   H.   bailey. 

pVTURE-STUDY,  as  a  process,  is  seeing  the 
things  that  one  looks  at,  and  tlie  drawing 
of  proper  conclusions  from  what  one  sees. 
Its  purpose  is  to  educate  the  child  in 
terms  of  his  environment,  to  the  end 
that  his  life  may  be  fuller  and  richer. 
Nature-study  is  not  the  study  of  a  science, 
as  of  botany,  entomology,  geology,  and  tlie 
^e.  That  is,  it  takes  the  things  at  hand  and 
endeavors  to  understand  them,  without  refer- 
ence primarilv  to  the  systematic  order  or  relationships  of  the 
objects.  It  is  informal,  as  are  the  objects  which  one  sees.  It  is 
entirely  divorced  from  mere  definitions,  or  from  formal  e.\2:ilana- 
tions  in  books.  It  is  therefore  supremely  natural.  It  trains  the 
eye  and  the  mind  to  see  and  to  comprehend  the  common  things 
of  life;  and  the  result  is  not  directly  the  acquiring  of  science  but 
the  establishing  of  a  living  sympathy  with  everything  that  is. 

The  proper  objects  of  nature-study  are  the  things  that  one 
oftenest  meets.  Stones,  flowers,  twigs,  birds,  insects,  are  good 
and  common  subjects.  The  child,  or  even  the  high  school 
pupil,  is  first  interested  in  things  that  do  not  need  to  l)e  ana- 
lyzed or  changed  into  unusual  forms  or  problems.  Therefore, 
problems  of  chemistry  and  of  physics  are  for  the  most  part 
unsuited  to  early  lessons  in  nature-study.  Moving  things,  as 
birds,  insects  and  mammals,  interest  children  most  and  therefore 
seem  to  be  the  proper  objects  for  nature-study;  but  it  is  often 
difficult  to  secure  such  specimens  when  wanted,  especially  in 
liberal  quantity,  and  still  more  difficult  to  see  the  objects  in 
perfectly  natural  conditions.  Plants  are  more  easily  had,  and  are 
therefore  usually  more  practicable  for  the  purpose,  althougli 
animals  and  minerais  should  by  no  means  be  excluded. 


*  Paragraphs   adapted   from    Teachei's'   Leaflet,   No.   6,    May    i,    1897,    and 
from  subsequent  publications. 
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If  the  objects  to  be  studied  are  informal,  the  methods  of  teach- 
ing should  be  the  same.  If  nature-stud)'  were  made  a  stated  pait 
of  a  rigid  curriculum,  its  purpose  might  be  defeated.  One  diffi- 
culty with  our  present  scliool  methods  is  the  necessary  formal- 
ity of  the  courses  and  the  hours.  Tasks  are  set,  and  tasks  are 
always  hard.  The  best  way  to  teach  nature-study  is,  with  no  hard 
and  fast  course  laid  out,  to  bring  in  some  object  that  may  be  at 
hand  and  to  set  tlie  pupils  to  looking  at  it.  The  pupils  do  the 
work, —  the}-  see  the  thing  and  explain  its  structure  and  its  mean- 
ing. The  e.\ercise  should  not  be  long,  not  to  exceed  hfteen 
minutes  perhaps,  and,  abo\"e  all  things,  the  pupil  should  never 
look  upon  it  as  a  "  recitation,"  nor  as  a  means  of  preiiaring  for 
"examination."  It  ma\'  come  as  a  rest  exercise,  whenever  tlie 
pupils  become  listless.  Ten  minutes  a  day,  for  one  term,  (jf  a 
short,  sharp,  and  spic\'  obser\'ation  lesson  on  pjlants,  for  example, 
is  \\'orth  more  than  a  «'hole  text-book  of  botan)'. 

The  teacher  sliould  studiouslv  a\oid  definitions,  and  tlie  setting 
of  patterns.  The  old  idea  of  the  model  flower  is  a  pernicious 
one,  because  it  does  not  exist  in  nature.  The  model  flower,  the 
complete  leaf,  and  the  like,  are  inferences,  and  pupils  should 
always  begin  «ith  things  and  phenomena,  and  not  with  abstract 
ideas.  In  other  «-ords,  the  ideas  should  be  suggested  bv  the 
tilings,  and  not  the  things  b\'  the  ideas.  ''  Here  is  a  drawing  of  a 
model  llower,"  the  oUl  method  savs;  "go  and  find  the  nearest 
ap])roach  to  it."  "  (io  and  find  me  a  llower,"  is  the  true  method, 
"and  let  us  see  what  it  is," 

hJvery  child,  and  e\"ery  grown  jierson  too,  for  tliat  matter,  is 
interested  in  nature-study,  for  it  is  tlie  natural  way  of  acipiir- 
ing  knowledge.  The  oiil\"  (lifhcult\'  lies  in  the  teaching,  for  ^"er\• 
few  teachers  ha\'c  hail  experience  in  this  informal  method  ol 
drawing  out  the  obserxang  and  reasoning  powers  of  the  ]iuiiil 
without  the  use  of  text-hooks.  The  teacher  must  first  of  all  feel 
in  natural  objects  the  li\ing  interest  which  it  is  desired  the  ]iupils 
shall  ac(piire.  If  the  enthusiasm  is  not  catcliing,  better  let  sui  h 
teaching  alone. 

Primarily,  nature-stud)-,  as  the  writer  concei\-es  it,  is  not  knowl- 
edge. He  would  a\-oid  the  leaflet  that  gi\'es  nothing  but  informa- 
tion. Nature-stud)-  is  not  "method."  ( )f  necessitv  each  teacher 
will  develop  a  method;  but  this  method  is  the  need  of  the  teacher, 
not  of  the  subject. 

Nature-study   is   not   to   be   tauglit   lor   tlie    purp(.ise    of    making 
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the  youth  a  specialist  or  a  scientist.  Now  and  tlien  a  pupil  will 
desire  to  pursue  a  science  for  the  sake  of  the  science,  and  he 
should  be  encouraged.  But  every  pupil  may  be  taught  to  lie 
interested  in  plants  and  birds  and  insects  and  running  brooks,  and 
thereby  his  life  will  be  the  stronger.  The  crop  of  scientists  will 
take  care  of  itself. 

It  is  said  that  nature-study  teaching  is  not  thorough  and  there- 
fore is  undesiral)le.  Much  that  is  good  in  teaching  has  been  sac- 
rificed lor  what  we  call  "thoroughness,"  —  which  in  many  cases 
means  only  a  perfunctorj'  drill  in  mere  facts.  One  cannot  teach 
a  pupil  to  be  really  interested  in  any  natural  object  or  phenomenon 
until  the  puj^il  sees  accurately  and  reasons  correctly.  Accuracy 
is  a  prime  requisite  in  any  good  nature-study  teaching,  for 
accuracy  is  truth  and  it  develops  power.  It  is  better  that  a  pupil 
see  twenty  things  accurately,  and  see  them  himself,  than  that  he 
lie  confined  to  one  thing  so  long  that  he  detests  it.  Different  sub- 
jects demand  different  methods  of  teaching.  The  method  of 
mathematics  cannot  be  applied  to  dandelions  and  polliwogs. 

The  first  essential  in  nature-study  is  actually  to  see  the  thing 
or  the  phenomenon.  It  is  positive,  direct,  discriminating,  accurate 
observation.  The  second  essential  is  to  understand  why  the  thing 
is  so,  or  what  it  means.  The  third  essential  is  the  desire  to  know 
more,  and  this  comes  of  itself  and  thereby  is  unlike  much  other 
effort  of  the  schoolroom.  The  final  result  should  be  the  de\-elop- 
ment  of  a  keen  personal  interest  in  ever)'  natural  object  and 
phenomenon. 

Real  nature-study  cannot  pass  away.  AVe  are  children  of 
nature,  and  we  have  never  appreciated  the  fact  so  much  as  we 
do  now.  But  the  more  closely  we  come  into  touch  with  nature, 
the  less  do  we  proclaim  the  fact  abroad.  AVe  may  hear  less  about 
it,  but  that  will  be  because  we  are  living  nearer  to  it  and  have 
ceased  to  feel  the  necessity  of  advertising  it. 

Much  that  is  called  nature-study  is  only  diluted  and  sugar- 
coated  science.  This  will  pass.  Some  of  it  is  mere  sentimental- 
ism.  This  also  will  pass.  With  the  changes,  the  term  nature- 
study  may  fall  into  disuse;  but  the  name  matters  little  sci  long  as 
we  hold  to  the  essence. 

All  new  things  must  be  unduly  emphasized,  else  they  cannot 
gain  a  foothold  in  competition  with  things  that  are  established. 
For  a  day,  some  new  movement  is  announced  in  the  daily  papers, 
and  then,  because  we   do   not    see    the   head   lines,   we  think  that 
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the  movement  is  dead;  but  usually  when  things  are  heralded  they 
have  only  just  appeared.  So  long  as  the  sun  shines  and  the  iields 
are  green,  we  shall  need  to  go  to  nature  for  our  inspiration  and 
our  respite;  and  our  need  is  the  greater  with  every  increasing 
complexity  of  our  lives. 

All  this  means  that  the  teacher  will  need  helps.  He  will  need 
to  inform  himself  before  he  attempts  to  inform  the  pupil.  It  is 
not  necessary  that  he  become  a  scientist  in  order  to  do  this.  He 
goes  as  far  as  he  knows,  and  then  says  to  the  pupil  that  he  cannot 
answer  the  questions  that  he  cannot.  This  at  once'raises  him  in 
the  estimation  of  the  pupil,  for  the  pupil  is  convinced  of  his 
truthfulness,  and  is  made  to  feel  —  but  how  seldom  is  the  sensa- 
tion I  —  that  knowledge  is  not  the  peculiar  property  of  the  teacher 
but  is  the  right  of  any  one  who  seeks  it.  Xature-study  sets  the 
pupil  to  investigating  for  himself.  The  teacher  never  needs  to 
apologize  for  nature.  He  is  teaching  merely  because  he  is  an 
older  and  more  experienced  pupil  than  his  pupil  is.  This  is  the 
spirit  of  the  teacher  in  the  universities  to-day.  The  best  teacher 
is  the  one  whose  pupils  the  farthest  outrun  him. 

In  order  to  help  the  teacher  in  the  rural  schools  of  New  York, 
we  have  conceived  of  a  series  of  leaflets  explaining  how  the  com- 
mon objects  can  be  made  interesting  to  children.  AVhilst  these 
are  intended  fur  the  teacher,  there  is  no  harm  in  gi\-ing  them  to 
the  pupil  ;  but  the  leaflets  should  never  be  used  as  texts  from 
which  to  make  recitations.  Now  and  then,  take  the  children  for 
a  ramble  in  the  woods  or  fields,  or  go  to  the  brook  or  lake.  Call 
their  attention  to  the  interesting  things  that  you  meet  —  whether 
you  }-ourself  understand  them  or  not  —  in  order  to  teach  them  to 
see  and  to  find  some  point  of  svmpathy';  for  everv  one  of  them 
will  some  dav  need  the  solace  and  the  rest  which  this  nature-love 
can  give  them.  It  is  not  the  mere  information  that  is  valuable  ; 
that  ma)'  be  had  by  asking  someone  wiser  than  thev,  but  the 
inquiring  and  svmpathetic  spirit  is  one's  own. 

The  pupils  will  find  their  regular  lessons  easier  to  acquire  for 
this  respite  of  ten  minutes  with  a  leaf  or  an  insect,  and  the  school- 
going  will  come  to  be  less  perfunctory.'  If  you  must  teach  draw- 
ing, set  the  picture  in  a  leaflet  before  the  pupils  for  study,  and 
then  substitute  the  object.  If  you  must  teach  compiosition,  let 
the  pupils  write  on  what  thev  have  seen.  After  a  time,  give  ten 
minutes  now  and  then  to  asking  the  children  what  they  saw  on 
their  way  to  school. 
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Now,  why  is  the  College  of  Agriculture  at  Cornell  University 
interesting  itself  in  this  work  ?  It  is  trying  to  help  the  farmer, 
and  it  begins  with  the  most  teachable  point  —  the  child.  The 
district  school  cannot  teach  technical  professional  agriculture 
any  more  than  it  can  teach  law  or  engineering  or  any  other  pro- 
fession or  trade,  but  it  can  interest  the  child  in  nature  and  in 
rural  problems,  and  thereby  join  his  sympathies  to  the  country 
at  the  same  time  that  his  mind  is  trained  to  efficient  thinking. 
The  child  will  teach  the  parent.  The  coming  generation  will  see 
the  result.  In  the  inter-jst  of  humanity  and  country,  we  ask  for 
help. 

How  to  make  the  rural  school  more  efficient  is  one  of  the  most 
difficult  problems  before  our  educators,  but  the  problem  is  larger 
than  mere  courses  of  study.  Social  and  economic  questions  are 
at  the  bottom  of  the  difficulty,  and  these  questions  may  be  beyond 
the  reach  of  the  educator.  A  correspondent  wrote  us  the  other 
day  that  an  old  teacher  in  a  rural  school,  who  was  receiving  $20 
a  month,  was  underbid  50  cents  by  one  of  no  experience,  and 
the  j'ounger  teacher  was  engaged  for  $19.50,  thus  saving  the 
district  for  the  three  months'  term  the  sum  of  $1.50.  This  is  an 
extreme  case,  but  it  illustrates  one  of  the  rural  school  problems. 
One  of  the  difficulties  with  the  rural  district  school  is  the  fact 
that  the  teachers  tend  to  move  to  the  villages  and  cities,  where 
there  is  opportunity  to  associate  with  other  teachers,  where  there 
are  libraries,  and  where  the  wages  are  sometimes  better.  This 
movement  is  likely  to  leave  the  district  school  in  the  hands  of 
younger  teachers,  and  changes  are  very  frequent.  To  all  this 
there  are  many  exceptions.  jNIany  teachers  appreciate  the 
advantages  of  living  in  the  country.  There  they  find  compensa- 
tions for  the  lack  of  association.  They  may  reside  at  home. 
Some  of  the  best  work  in  our  nature-study  movement  has  come 
from  the  rural  schools.  ^Ve  shall  make  a  special  effort  to  reach 
the  country  schools.  Yet  it  is  a  fact  that  new  movements  usu- 
all)'  take  root  in  the  city  schools  and  gradually  spread  to  the 
smaller  places.  This  is  not  the  fault  of  the  country  teacher ; 
it  comes  largely  from  the  fact  that  his  time  is  occujiied  by  so 
many  various  duties  and  that  the  rural  schools  do  not  have  the 
advantage  of  the  personal  supervision  which  the  city  schools  have. 
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To  create  a  larger  iiuLlic  sentiment  in  favor  of  agriculture,  to 
increase  the  farmer's  respect  for  his  OH-n  business, —  these  are  the 
controlling  purposes  in  tlie  general  mo\'ement  that  we  are  carry- 
ing forward  under  the  title  of  nature-studv.  It  is  not  In'  teaching 
agriculture  directh"  that  this  mo^-ement  can  be  started.  The  com- 
mon schools  in  Xew  Vork  will  not  teach  agricidture  to  anv  extent 
for  the  present,  and  the  movement,  if  it  is  to  arouse  a  itublic 
sentiment,  must  reach  bevond  the  actual  farmers  themseh'cs. 
The  agricultural  status  is  much  more  than  an  affair  of  mere  farm- 
ing. The  first  undertaking,  as  we  concei\'e  the  problem,  is  to 
awaken  an  interest  m  the  things  with  whicdi  the  farmer  lives  and 
has  to  do,  for  a  man  is  happ\'  fuilv  when  he  is  in  svmpath\'  with 
his  cn\ironment.  To  teach  obserwitiou  of  comnKui  things,  there- 
t(ire,  has  been  the  fundament.il  purijose.  .V  name  for  the  mo\"e- 
ment  «as  necessar\-.  A\'e  did  not  wish  to  invent  a  new  name  or 
jihrase,  as  it  would  recjuire  too  much  effort  in  ex|:ilanation. 
Therefore,  we  chose  the  current  and  significant  ]>hrase  '' nature- 
stud\',"  «'hich,  while  it  co\'ers  nian\"  methods  and  practices,  stands 
e\-erywhere  for  the  o]iening  of  the  mind  directh-  to  the  common 
phenomena  of  nature. 

We  lia\e  not  tried  to  de\"elr)p  a  s\"stem  of  na ture-stud\'  nor  to 
make  a  contribution  to  the  jiedagogics  of  the  subject.  \\  e  have 
mereh'  endea\"ored,  as  best  «"e  could,  to  reach  a  certain  specific 
result, —  the  enlarging  of  the  agricultural  horizon.  A\'e  have  had 
no  ])edagogical  theories,  or,  if  we  ha\"e,  thev  ha\-e  been  modified 
or  upset  1:)\"  the  actual  conditions  that  ha\-e  presented  themselves. 
Neither  do  we  contend  that  our  o«-n  methods  and  means  have 
alwavs  been  the  liest.  \\  e  are  learning.  A'et  \\"e  are  sure  that  the 
general  results  justif\"  all  the  effort. 

■J'heoretical  pedagogical  ideals  can  be  applied  bv  the  good 
tea(  her  who  comes  into  jiersonal  relations  with  the  children,  and 
thev  are  almost  certain  to  work  out  Hell.  These  ideals  cannot 
alwavs  be  ap]ilied,  hoH"e\"er,  with  jiersons  who  are  to  be  reached  bv 
means  of  correspondence  and  in  a  great  \"ariet\'  of  conditions, 
and  ]iarticularh-  when  many  of  the  sulijects  lie  outside  the  I'us- 
toniar\-  work  of  the  s(.diools. 

Likewise,  the  subjects  selec  led  lor  our  nature-sludv  work  must 
be    go\"erned    by    conditions   and   not   wdiolU'   b\-   ideals.      We   are 
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sometimes  asked  \\li\'  ^\■e  do  nut  take  up  topii-s  more  distinctly 
a[;rirultural  or  economic.  The  ans\^■er  is  tliat  we  take  subjects 
that  teachers  will  use.  A\'e  would  like,  for  example,  to  give 
more  attention  tu  insect  subjects,  but  it  is  difficult  to  induce 
teachers  to  work  with  them.  If  distinctly  agricultural  tojucs 
alone  «'ere  used,  the  mo\'ement  would  lia\'e  \-ery  little  following 
and  influence.  Moreover,  it  is  not  our  purpose  to  teach  tecdinical 
agriculture  in  the  common  schools,  but  to  inculcate  the  habit  of 
observing,  to  suggest  work  that  has  distinct  application  to  the 
conditions  in  which  the  child  li\'es,  to  insjiire  enthusiasm  for 
country  life,  to  aid  in  home-making,  and  to  encourage  a  general 
movement  towards  the  soil.  These  matters  cannot  be  forced. 
In  e-\-ery  effort  by  e\'ery  member  of  the  e.xtension  staff,  the  bet- 
terment of  agricultural  conditions  has  been  the  guiding  imjiulse, 
however  remote  from  that  purpose  it  may  have  seemed  to  the 
casual  ol>server. 

We  have  found  \)\  long  experience  that  it  is  unwise  to  give  too 
much  condensed  subject-matter.  The  indi\'idual  teacher  can 
gi\-e  subject-matter  in  detail  liecause  personal  knowledge  and 
enthusiasnr  can  be  applied.  Hut  in  general  correspondence  and 
propagandist  work  this  cannot  be  done.  With  the  Junior  Nat- 
uralist, for  example,  the  first  impulse  is  to  inspire  enthusiasm 
for  some  Ijit  of  work  whi(  h  we  hope  to  take  up.>.  This  enthusi- 
asm is  ins[ured  largely  ]>v  the  organization  of  clubs  and  b\'  the 
personal  correspondeiK.e  that  is  conducted  lietween  the  llureau 
and  these  dul.is  and  their  members.  It  is  the  desire,  ho\^■e\■er, 
to  ff)llow  up  this  general  movement  «ith  instruction  111  definite 
subject-matter  with  the  teacher.  Therefore,  a  course  in  Home 
Nature-study  was  formall)'  established  under  the  general  dire<;- 
tioii  of  .Mrs.  Mar\-  Rogers  .Miller.  Ft  was  designed  to  carry  on 
the  experiment  for  one  \"ear,  in  ord.er  to  determine  whether  su(  h 
a  course  «'ould  be  prodiictne  f)f  good  results  and  to  discover 
the  best  means  of  jirosecuting  it.  These  experimental  results 
Nvere  very  gratifying,  Xearh'  2,000  Ne\y  \'ork  teachers  are  now 
regularly  enrolled  in  the  ('ourse,  the  larger  part  of  whom  are  out- 
side the  metropolitan  and  distinctly  urban  conditions.  K^■ery 
effort  is  made  to  reach  the  rural  teacher. 

In  order  that  the  work  may  reach  the  children,  it  must  be 
greatly  pjopularized  and  the  children  must  be  met  on  their  own 
ground.     The  conipdete  or  ideal  leaflet  may   have   little   influence. 
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For  example,  I  prepared  a  leaflet  on  "A  Children's  Garden" 
which  several  people  were  kind  enough  to  praise.  However,  very 
little  direct  result  was  secured  from  the  use  of  this  leaflet  until 
"  Uncle  John  "  began  to  popularize  it  and  to  make  appeals  to 
teachers  and  children  by  means  of  personal  talks,  letters  and  cir- 
culars. So  far  as  possible,  his  appeal  to  children  was  made  in 
their  own  phrase.  The  movement  for  the  children's  garden  has 
now  taken  definite  shape,  and  the  result  is  that  more  than  26,000 
children  in  New  York  State  are  raising  plants  during  the  present 
year.  Another  illustration  of  this  kind  may  be  taken  from  the 
effort  to  improve  the  rural  school  grounds.  I  wrote  a  bulletin 
on  "  The  Improvement  of  Rural  School  Grounds,"  but  the  tangible 
results  were  very  few.  Now,  however,  through  the  work  of 
"Uncle  John"  with  the  teachers  and  the  children,  a  distinct 
movement  has  begun  for  the  cleaning  and  improving  of  the  scjiool 
grounds  of  the  State.  This  movement  is  yet  in  its  infancy,  but 
several  hundred  schools  are  now  in  process  of  reno^-ation,  largely 
through  the  efforts  of  the  children. 

The  idea  of  organizing  children  into  clubs  for  the  study  of 
plants  and  animals,  and  otlier  outdoor  subjects,  originated,  so 
far  as  our  work  is  concerned,  with  j\Ir.  John  W.  Spencer_  himself 
an  actual,  jiractical  farmer.  His  character  as  "  Uncle  John  " 
lias  done  much  to  sujiply  the  personality  that  ordinarily  is  lack- 
ing in  correspondence  work,  and  there  has  been  developed 
amongst  the  children  an  amount  of  interest  and  enthusiasm 
whicli  is  surprising  to  those  who  have  not  watched  its  progress. 

The  problems  connected  with  the  rural  schools  are  jjrobably 
tlie  most  difficult  questions  to  solve  in  the  whole  field  of  educa- 
iion.  A\'e  believe,  however,  that  the  solution  cannot  begin 
directly  with  the  rural  schools  themselves.  It  must  begin  in 
educational  centres  and  gradually  spread  to  the  country  dis- 
tricts. "We  are  making  constant  efforts  to  reach  the  actual  rural 
schools  and  expect  to  utilize  fully  every  means  within  our  power, 
but  it  is  work  that  is  attended  with  many  inherent  difficulties 
^\'e  sometimes  feel  that  the  agricultural  status  can  be  reached 
better  through  the  hamlet,  village,  and  some  of  the  city  schools 
than  by  means  of  the  little  red  school  house  on  the  corner. 
By  appeals  to  the  school  commissioners  in  tlie  rural  districts, 
by  work  through  teachers'  institutes,  through  farmers'  clubs, 
granges  and  other  ]iieans  we  believe  that  we  are  reaching  far- 
ther and  farther  into   tlic   \-ery   agricultural  regions.      It   is    diffi- 
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cult  to  get  consideration  for  purely  agricultural  subjects  in  the 
rural  schools  themselves.  Often  tlie  school  does  not  have  facil- 
ities for  teaching  such  subjects,  often  the  teachers  are  employed 
only  for  a  few  months,  and  there  is  freijuently  a  sentiment  against 
innovation.  It  iias  been  said  that  one  reasou  why  agricultural 
subjects  are  taught  less  in  the  rural  schools  of  America  than  in 
those  of  some  parts  of  Ivirope,  is  because  of  the  few  male  teachers 
and  the  absence  of  school  gardens. 

We  have  met  with  the  greatest  encouragement  and  help  from 
very  many  of  the  teachers  in  the  rural  schools.  Often  under  dis- 
advantages and  discouragements  they  are  carrying  forward  their 
part  of  the  educational  work  with  great  consecration  and  efficiencv. 
In  all  tlie  educational  work  we  lune  been  fortunate  to  have  the 
sympathy  and  co-operation  of  the  State  Department  of  Public 
Instruction,  \^'e  do  not  e.xpect  that  all  teachers  nor  even  a  major- 
ity will  take  up  nature-stud)-  work.  It  is  not  desirable  that  they 
should.  We  are  gratified,  however,  at  the  large  number  who  are 
carr^'ing   it    forward. 

This  Cornell  nature-study  movement  is  one  small  part  of  a  gen- 
eral awakening  in  educational  circles,  a  movement  which  looks 
towards  bringing  the  child  into  actual  contact  and  sympathy 
with  the  things  with  which  he  has  to  do.  This  work  is  taking  on 
many  phases.  One  aspect  of  it  is  its  relation  to  the  teaching  of 
agriculture  and  to  the  lo\-e  of  country  life.  This  aspect  is  j-et  in 
its  early  experimental  stage.  The  time  ^ill  come  when  institutions 
in  every  State  will  carry  on  work  along  this  line.  It  will  be  se-\'eral 
years  yet  before  this  t\pe  of  work  will  have  reached  what  may  be 
considered  an  established  condition,  or  before  e\'en  a  satisfactory 
body  of  experience  shall  have  been  attained.  (Jut  of  the  ^-aried 
and  sometimes  conflicting  methods  and  aims  that  are  no«'  Ijefore 
the  public,  there  will  de\'elop  in  time  an  institution-movement  of 
extension  agricultural  teaching. 

The  literature  issued  by  tlie  Bureau  of  Nature-Study  is  of  two 
general  tvpes:  that  wliich  is  designed  to  be  of  more  or  less  per- 
manent value  to  the  teacher  and  the  school  ;  and  that  wliich  is  of 
temporary  use,  mostly  in  the  character  of  supplements  and  circu- 
lars designed  to  meet  present  conditions  or  to  rally  the  teacliers 
or  the  Junior  Naturalists.  The  literature  of  the  former  tyjie  is 
now  republished  and  is  to  be  supplied  gratis  to  teachers  in  New 
York  State.  The  first  p)ublication  of  the  Bureau  of  Nature-Study 
was  a  series   of  teachers'   leaflets.     This  series  ran   to  twentv-two 
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munbers.  It  was  discontinued  in  ]\[a\-,  190T,  liecause  it  was 
thought  that  sufficient  material  had  then  been  printed  to  supply 
teachers  with  subjects  for  a  year's  work.  It  was  never  intended 
to  publish  these  leaflets  indefinitely.  Unfortunately,  howe\'er, 
some  ])ersons  have  sujiposed  tliat  because  these  teachers'  leaflets 
were  discontinued  we  were  lessening  our  efforts  in  the  nature- 
study  work.  The  fact  is  that  later  years  have  seen  an  intensifica- 
tion of  the  effort  and  also  a  strong  conviction  on  the  jjart  of  all 
those  concerned  that  the  work  has  permanent  educative  value. 
A\'e  never  believed  so  fully  in  the  efficienc}'  of  this  kind  of  effort 
as  at  the  present  time. 
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HE  nature-study  movement  is  tlie  out- 
growtli  01  an  effort  to  put  the  cliild  into 
contai  t  and  sx-mpatliy  Avitli  its  own  life. 
It  is  strange  tliat  such  a  nio\'ement  is 
neeessar)-.  It  would  seem  to  he  natural 
and  almost  ine\-itahle  that  tlie  educa- 
tion of  tile  i.hild  shoidd  place  it  in  inti- 
mate relation  H'ith  the  objects  and 
e\'ents  with  "whicli  it  li\es.  It  is  a  fact, 
however,  that  our  teaching  lias  been 
largclv  exotic  to  the  child;  that  it  has 
begun  b\'  taking  the  child  asvav  from  its 
natural  environment  ;  that  it  lias  con- 
cerned itself  with  the  subject-matter  rather  than  with  the  child. 
This  is  the  mar\'el  of  mar\'els  in  education 

Let  me  illustrate  b\'  a  reference  to  the  country  scho(jl.  If  any 
man  were  to  find  himself  in  a  countrv  whollv  de\"oid  of  schools, 
and  were  to  be  set  the  task  of  originating  and  organizing  a  school 
svstem,  he  would  almost  unconsciously  introduce  some  suljjects 
that  would  be  related  to  the  habits  of  the  iieoiile  and  to  tlie  wel- 
fare of  the  community.  Being  freed  from  traditions,  he  woukl 
teach  something  of  the  plants  and  animals  and  fields  and  people. 
Vet,  as  a  matter  of  fact,  «]iat  do  our  rural  schools  teacli  ?  They 
usually  teach  the  things  that  the  academies  and  the  colleges  and 
the  universities  ha\-e  taught  —  tliat  old  line  of  subjects  that  is  sup- 
posed, in  its  liigher  phases,  to  lead  to  "learning."  The  teaching 
in  the  elementarv  scliool  is  a  refle<.:tion  of  old  academic  methods. 
\\"e  reallv  begin  our  svstem  at  the  wrong  end  —  with  a  popuhiriz- 
ing  and  simJ)lif^ung  of  metliods  and  subjects  that  are  the  product 
of  the  so-called  higher  education.  We  should  begin  witli  the 
child.      "The  greatest  achie\'ement   of  modern  educati(ni,'    ^\Tites 
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Professor  Payne,  "  is  the  gradation  and  correlation  of  schools, 
whereby  the  ladder  of  learning  is  let  down  from  the  university  to 
secondary  schools,  and  from  tliese  to  the  schools  of  the  people." 
It  is  historically  true  that  the  common  schools  are  the  products 
of  the  higher  or  special  schools,  and  this  explains  why  it  is  that 
so  much  of  the  common-school  work  is  unadapted  to  the  child. 
The  kindergarten  and  some  of  the  manual-training,  are  success- 
ful revolts  against  all  this.  It  seems  a  pity  that  it  were  ever  neces- 
sary that  the  ladder  of  learning  be  "let  down;"  it  should  be  stood 
on  the  ground. 

The  crux  of  the  whole  subject  lies  in  the  conception  of  what 
education  is.  We  all  define  it  in  theorv  to  be  a  drawing  out  and  a 
developing  of  the  powers  of  the  mind;  but  in  practice  we  define 
it  in  the  terms  of  the  means  that  we  employ.  ^Ve  have  come  to 
associate  education  with  certain  definite  subjects,  as  if  no  other 
sets  of  subjects  could  be  made  the  means  of  educating  a  mind. 
One  by  one,  new  subjects  lia\'e  forced  themselves  in  as  being 
proper  means  for  educating.  All  the  professions,  natural  science, 
mechanic  arts,  politics,  and  last  of  all  agriculture,  have  contended 
for  a  jilace  in  educational  systems  and  have  established  themselves 
under  protest.  N'ow,  anv  subject,  wlien  ])ut  into  pedagogic  form, 
is  capable  of  being  the  means  of  educating  a  man.  The  study  of 
Cireek  is  no  more  a  proper  means  of  education  than  the  studv  of 
Indian  corn  is.  The  mind  ma}'  be  de\'eloped  liv  means  of  either 
one.  Classics  and  calculus  are  no  more  di\-ine  than  machines  and 
[lotatoes  are.  ^^'e  are  much  in  the  habit  of  speaking  of  certain 
su])iects  as  leading  to  "culture;"  but  this  is  really  factitious, 
for  "culture  "  is  the  product  onl)-  (jf  efficient  teaching,  whatever 
the  subject-matter  mav  be.  .So  insistent  lia\'e  we  been  on  the 
emploving  of  "  culture  studies  "  tliat  ^^•e  seem  to  have  mistaken  the 
means  of  education  for  the  object  or  result  of  education.  A\'hat 
a  man  is,  is  more  important  than  \\'liat  he  knows.  Anything  that 
appeals  to  a  man's  mind  is  cajiable  of  drawing  out  and  training 
that  mind  ;  and  is  tliere  anv  subject  tliat  does  not  ajjjieal  to 
some  man's  mind  ?  The  subject  ma\-  be  .Sanskrit  literature, 
livclraulics,  physics,  electricit\',  or  agriculture  —  all  may  be  made 
the  means  wherebv  men  and  W(jmen  are  educated,  all  may  lead  to 
wliat  we  ought  to  know  as  culture.  The  ]iarticular  subject  \\'ith 
which  the  person  deals  is  incidental,  for 

"A  man's  a  man  for  a'  that  and  a'  that." 
Is  tliere,  then,  to  be  no  choice  of  subjects?     There  certainly  is. 
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It  is  the  end  of  education  to  prepare  the  man  or  woman  better  to 
live.  The  person  must  live  with  his  surroundings.  He  must  live 
with  common  things.  The  most  important  means  with  which  to 
begin  the  educational  process,  therefore,  are  those  subjects  that 
are  nearest  the  man.  Educating  b)'  means  of  these  subjects  pjuts 
the  child  into  first-hand  relation  with  his  own  life.  It  expands 
the  child's  spontaneous  interest  in  his  environment  into  a  per- 
manent and  abiding  sympathy  and  philosophy  of  life.  I  never 
knew  an  exclusive  student  of  classics  or  philosophy  who  did  not 
deplore  his  lack  of  touch  with  his  own  world.  These  common 
subjects  are  the  natural,  jjrimary,  fundamental,  necessary  subjects. 
Only  as  the  child-mind  develops  should  it  be  taken  on  long 
flights  to  extrinsic  subjects,  distant  lands,  to  things  far  beyond 
its  own  realm  ;  and  yet,  does  not  our  geography  teaching  still 
frequently  begin  with  the  universe  or  with  the  solar  system  ? 

In  the  good  time  coming,  geography  will  not  begin  with  a  book 
at  all,  as,  in  fact,  it  does  not  now  with  many  teachers.  It  may 
end  with  one.  It  will  begin  with  physical  features  in  the  very 
neighborhood  in  which  the  child  lives  —  with  brooks  and  lakes 
and  hills  and  fields.  liducation  should  begin  always  with  objects 
and  phenomena.  We  are  living  in  a  text-book  and  museum  age. 
First  of  all,  we  put  our  children  into  books,  sometimes  even  into 
books  that  tell  about  the  ver\'  things  at  the  child's  door,  as  if  a 
book  about  a  thing  w  re  better  than  the  thing  itself.  So  accus- 
tomed are  we  to  the  book-route  that  we  regard  any  other  route 
as  unsystematic,  unmethodical,  disconnected.  Books  are  onlv 
secondary  means  of  education.  We  have  made  the  mistake  of 
considering  them  primary.  This  mistake  we  are  rapidly  correct- 
ing. As  the  book  is  relegated  to  its  proper  spdiere,  we  shall  find 
ourselves  free  to  begin  with  the  familiar  end  of  familiar  tilings. 

Not  only  are  we  to  begin  with  common  objects  and  events,  but 
with  the  child's  natural  jioint  of  contact  Avith  them.  Start  with 
the  child's  sympathies;  lead  him  on  and  out.  We  are  to  develoj) 
the  child,  not  the  subject.  The  specialists  may  be  trusted  to 
develop  the  subject-matter  and  to  give  us  new  truth.  The  chikl 
is  first  interested  in  the  whole  plant,  the  whole  bug,  the  ^^■holc 
bird,  as  a  living,  growing  object.  It  is  a  most  significant  fact  that 
most  young  chddren  like  plants,  but  that  most  youths  dislike 
botan)'.  The  fault  lies  neither  in  the  plants  nor  in  the  vouths.  A 
youth  may  study  cells  until  he  hates  the  ijlant  that  bears  the  cells. 
He  may   acquire   a  technical    training    in    <ells,    but    he   may  be 
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dixorccd  from  objects  with  which  he  must  li\"f,  and  his  life 
becomes  poorer  rather  than  ri<;]ier.  I  h;n-e  no  objection  to  minute 
dissection  and  anal)-.sis,  but  we  must  be  \'er\-  careful  not  to  l;egin 
it  too  early  nor  to  push  it  too  far,  for  we  are  not  training  specialists  : 
we  are  developing  the  ])Ower  that  will  enable  the  pupil  to  get  the 
most  from  his  own  life.  :\s  soon  as  thepu]iil  begins  to  lose  inter- 
est in  the  plant  or  the  animal  itself,  stop! 

There  is  still  another  reason  for  the  study  of  the  common  things 
in  variet\":  it  de\elops  the  ])(j\\-er  to  grasp  the  problems  of  the  day 
and  t(j  make  the  man  resourceful.  .\  \oung  man  «']",o  has  spent 
all  his  time  in  tlu-  schoolroom  is  usualh'  hoi.iclesslv  helpless  when 
he  encounters  a  real  circumstance.  I  see  this  remarkabh'  illus- 
trated in  my  own  teaching,  for  I  ha\"e  young  men  fronr  the  city 
and  from  farms.  The  farm  bo_\-  w  ill  turn  his  hand  to  twent\-  things 
where  the  city  boy  will  turn  his  to  unc.  'i'he  farm  bo\'  has  had 
to  meet  proldems  and  to  sohe  them  for  himself:  this  is  scjnietimes 
\\orth  m(.)re  than  his  entire  si  hool  training.  Wdiv  does  the  farm 
boy  make  his  tta\'  when  he  goes  to  the  cit\'  ? 

It  is  no  mere  incident  to  one's  life  that  he  be  aljle  to  think  in 
the  thought  ol  his  own  lime.  hj\en  though  one  expect  to  de\'ote 
himself  n-holh"  to  a  dead  language,  in  scliocd  he  should  stuti\- 
enough  natural  si  leni  e  and  encjugh  tei  hnolog\"  to  enable  him  to 
grasp  li\  ing  problems.  I  fear  tliat  some  institutions  are  still  turn- 
ing out  men  with  medi;c\al  t\"pes  of  mind. 

Now,  therelore,  I  come  again  to  mv  thesis, —  'o  tl;e  statement 
that  the  end  and  purpose  ol  nature-stuih"  is  to  educate  the  \oung 
mind  li\"  means  of  the  subjects  uithin  its  own  s[jhere,  bv  ajipeal- 
mg  to  its  own  syinijathetic  interest  in  them,  in  order  that  the  per- 
son's life  mav  be  sweeter,  ileeper,  and  more  resourceful.  Xature- 
stud\"  would  not  necessarih'  dri\'e  an\'  subject  from  the  curricu- 
lum; least  of  all  would  it  de|ireciate  the  \alue  of  the  "  humanities;  " 
but  It  ttould  restore  to  their  natural  and  proper  place  the  subjects 
that  are  relatetl  to  the  man.  It  would  begin  with  things  within 
the  person's  realm.  If  tte  are  to  interest  children  —  or  grown-ups, 
either,  for  that  matter  —  we  must  beijin  b\-  teaching  the  things 
that  toiK  h  their  li\"es.  Wdiere  there  is  one  person  that  is  inter- 
ested in  })hilolog\',  there  are  hunilreds  that  are  interested  in 
engines  and  in  wheat.  From  the  educational  point  of  \'iew, 
neither  the  engine  nor  the  «'heat  is  of  much  consequence,  but  the 
men  who  like  the  engines  and  who  grow  the  wheat  are  immeasur- 
ably important  and  must  lie   readied.      There  are  five  millions  of 
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farms  in  the  United  States  on  which  chickens  are  raised,  and  also 
thousands  of  city  and  village  lots  where  they  are  grown.  I 
would  teach  chickens.  T  would  reach  Men  by  means  of  the  Old 
Hen. 

How  unrelated  much  of  our  teaching  is  to  the  daily  life  is  well 
shown  by  inquiries  recently  made  of  the  children  f)f  New  Jersey 
by  Professor  Earl  Barnes.  Infjuiries  were  ma(]e  of  the  country 
school  children  in  two  agricultural  counties  of  the  State  as  to 
what  vocation  they  hoped  to  follow-.  As  I  recall  the  figures,  of 
the  children  at  seven  years  of  age  26  per  cent  desired  to  follow 
some  occupation  connected  with  country  life.  Of  those  at  four- 
teen years,  only  2  per  cent  desired  such  occupation.  This 
remarkable  falling  off  Professor  Barnes  ascribes  in  part  to  the 
influence  of  the  teacher  in  the  country  schools,  who  is  usually  a 
town  or  city  girl.  The  teacher  measures  e\'erything  in  terms  of 
the  city.  She  talks  of  the  city.  She  returns  to  the  city  at  the 
end  of  the  week.  In  the  meantime,  all  the  beauty  and  attractive- 
ness and  opportunity  of  the  country  may  be  unsuggested.  Uncon- 
sciously both  to  teacher  and  pupil,  the  minds  of  the  children  are 
turned  toward  the  city.  There  results  a  constant  migration  to 
the  city,  bringing  about  serious  social  and  economic  problems  ; 
but  from  the  educational  point  of  view  the  serious  part  of  it  is 
the  fact  that  the  school  training  may  unfit  the  idiild  to  live  in  its 
normal  and  natural  en\ironment.  It  is  often  said  that  the  agri- 
cultural college  trains  the  youth  away  from  the  farm  ;  the  fact  is 
that  the  mischief  is  done  long  before  the  vouth  enters  college. 

Let  me  gi\'e  another  illustration  of  the  fact  that  dislike  of 
country  life  is  bred  very  early  in  the  life  of  the  child.  In  a  cer- 
tain rural  school  in  New  York  State,  of  say  forty-fi\-e  pupils,  I 
asked  all  those  children  that  lived  on  farms  to  raise  their  hands  ; 
all  hands  but  one  went  up.  I  then  asked  those  who  wanted  to 
live  on  the  farm  to  raise  their  hands  ;  only  that  one  hand  went  up. 
Now,  these  children  were  too  young  to  feel  the  appeal  of  more 
bushels  of  potatoes  or  more  pounds  of  wool,  )'et  they  had  thus 
early  formed  their  dislike  of  the  farm.  Some  of  this  dislike  is 
probably  only  an  ill-defined  desire  for  a  mere  change,  such  as  one 
finds  in  all  occupations,  but  I  am  convinced  that  the  larger  j)art 
of  it  was  a  genuine  dissatisfaction  with  farm  life.  These  children 
felt  that  their  lot  was  less  attractive  than  that  of  other  children  ; 
I  concluded  that  a  flower  garden  and  a  pleasant  yard  would  do 
more    to    content    them    with    living   on   the   farm   than   ten   more 
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liushels  of  wheat  to  the  acre.  (Jf  course,  it  is  the  greater  and 
better  yield  that  «-ill  enable  the  farmer  to  supply  these  amenities; 
but  at  the  same  time  it  must  be  remembered  that  the  increased 
yield  itself  does  not  arouse  a  desire  for  them.  I  should  make 
farm  life  interesting  before  I  make  it  profitable. 

Of  course,  nature-study  is  not  i)roposed  merely  as  a  means  of 
keeping  youth  in  the  countr\';  I  have  given  these  examples  only 
to  illustrate  the  fact  that  much  of  our  teaching  is  unrelated  to 
the  circumstances  in  which  the  child  lives  —  and  this  is  particu- 
larly true  of  teaching  in  the  rural  schools.  Nature-study  applies 
to  city  and  country  conditions  alike,  acquiring  additional  emphasis 
in  the  countrv  from  the  fact  that  what  we  call  "nature"  forms 
the  greater  piart  of  the  environment  there.  But  the  need  to  con- 
nect the  child  with  itself  is  fundamental  to  all  efficient  teaching. 
To  the  city  child  the  problems  associated  with  the  city  are  all- 
important;  but  even  then  I  should  give  much  attention  to  the 
so-called  "  nature  subjects;  "  for  these  are  clean,  inspiring,  uni- 
versal. "  Back  to  nature  "  is  an  all-pervading  tendency  of  the 
time. 

V\'e  must  distinguish  sharply  between  the  purposes  of  nature- 
stud}-  and  its  methods.  Its  purposes  are  best  expressed  in  the 
one  word  "  sympath)-."  By  this  I  do  not  mean  sentimentalism  or 
superhcialitv  or  desultoriness.  The  acrjuiring  of  svmpathy  with 
the  things  and  e\-ents  amongst  which  one  lives  is  the  result  of  a 
real  educational  process  —  a  pjrocess  as  vital  and  logical  and 
efficient  as  that  concerned  in  educating  the  older  pupil  in  terms 
of  fact  and  "science."  Nature-study  is  not  "natural  history," 
nor  "biology,"  nor  even  elementar_\'  science.  It  is  an  attitude,  a 
point  of  view,  a  means  (jf  contact. 

Nature-study  is  not  mereh'  the  adding  of  one  more  thing  to  a 
curriculum.  It  is  nut  co-ordinate  with  geography,  or  reading,  or 
arithmetic.  Neither  is  it  a  mere  accessory,  or  a  sentiment,  or  an 
entertainment,  or  a  tickler  of  the  senses.  It  is  not  a  "  study."  It 
is  not  the  addition  of  more  "  work."  It  has  to  do  with  the  whole 
point  of  \'iew  of  elementary  education,  and  therefore  is  funda- 
mental. It  is  the  full  expression  of  personality.  It  is  the  practi- 
cal working  out  of  the  extension  idea  that  has  become  so  much  a 
part  of  our  time.  More  than  any  other  recent  movement,  it  will 
reach  the  masses  and  revi\'e  them.  In  time  it  will  transform  our 
ideals  and  then  transform  our  methods. 

The  result  of  all  this  changing  point  of  view  I  like  to  speak   of 
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as  a  new  thing.  Of  course,  there  is  ncj  education  that  is  wholly 
new  in  kind;  and  it  is  equall}'  true  that  education  is  always  new, 
else  it  is  dead  and  meaningless.  ]!ut  this  determination  to  cast 
off  academic  methods,  to  put  oursehes  at  the  child's  jjoint  of 
view,  to  Ijegin  with  the  objects  and  phenomena  that  are  near  and 
dear  to  the  child,  is  just  now  so  marked,  and  is  sure  to  be  so  far- 
reaching  in  its  effects,  that  I  cannot  resist  the  temptation  to  col- 
lect these  various  movements,  for  emph-isis,  under  the  title  of  the 
"  new  education." 

"  Xature-study  "  is  another  name  for  this  new  education.  It  is  a 
re\-olt  from  the  too  exclusive  science-teaching  and  book-teaching 
point  of  view,  a  protest  against  taking  the  child  first  of  all  out  of 
its  own  en\-ironment.  It  is  a  product  of  the  teaching  of  children 
in  the  elementary  schools.  The  means  and  methods  in  nature- 
stud}'  are  as  varied  as  the  persons  who  teach  it.  Alost  of  the  criti- 
cism of  the  movement  —  even  among  nature-study  folk  themseh'es 
—  has  to  do  with  means  and  methods  rather  than  with  real  ideals. 
^\'e  are  now  in  the  epoch  when  we  should  overlook  minor  differ- 
ences and  all  work  together  for  the  good  of  a  common  cause. 
There  is  no  one  subject  and  no  one  method  that  is  best. 

While  it  is  not  my  purpose  to  enter  into  any  discussion  of  the 
methods  of  teaching  nature-study,  I  cannot  refrain  from  calling 
attention  to  what  I  believe  to  be  some  of  the  most  serious 
dangers,  (i)  I  would  first  mention  the  danger  of  giving  relatively 
too  much  attention  to  mere  subject-matter  or  fact.  Nowhere 
should  the  acquiring  of  mere  information  be  the  end  of  an  edu- 
cational process,  and  least  of  all  in  nature-study,  for  the  ver)' 
essence  of  nature-study  is  spirit,  sympathy,  enthusiasm,  attitude 
toward  life.  These  results  the  youth  gains  naturally  when  he 
associates  in  a  perfectly  free  and  natural  way  with  objects  in 
the  wild.  Science-teaching  has  fallen  short  of  its  goal  in  the  ele- 
mentary schools  —  and  even  in  the  colleges  and  universities  —  Ijy 
insisting  so  much  on  the  subject-matter  that  the  pupil  is  over- 
looked. In  standing  so  rigidly  for  the  letter,  we  have  missed  the 
spirit.  President  Eliot  has  recently  called  attention  to  this  dan- 
ger: "  College  firofessors  heretofore  ha\-e  been  apt  to  think  tliat 
knowledge  of  the  subject  to  be  taught  was  the  sufficient  i]ualifi- 
cation  of  a  teacher;  but  all  colleges  have  suft'ered  immeasur- 
able losses  as  a  result  of  this  delusion."  (2)  A  second  danger  is 
the  tendency  to  make  the  instruction  too  long  and  too  laborious. 
As  soon  as  the  child  becomes  weary  of  giving  attention,  the  dan- 
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ger-jioint  is  reached;  for  thereafter  tliere  is  loss  in  the  spirit  and 
enthusiasm,  ho\ve\-er  much  may  be  gained  in  dry  subject-matter. 
I  Itelieve  that  even  in  high  schools  and  colleges  we  make  mistakes 
by  demanding  too  long-continued  application  to  one  subject. 
Short,  sharp,  enthusiastic  exercises,  with  pith  and  point,  of  five 
to  ten  minutes'  duration,  are  efficient  and  sufficient  for  most  ptir- 
jioses,  jjarticularlv  with  lieginners.  (3)  A  third  danger  is  the 
practice  of  merely  tellin  ■  or  exjdaining.  Set  the  (diild  to  work, 
and  let  the  work  lie  within  his  own  realm.  Pollen,  lichens,  cap- 
sules, hunphatics,  integuments  —  these  are  not  within  the  child's 
range;  the\'  smack  of  tlie  museum  and  the  text-l>ook.  Yet  it 
nppears  to  be  the  commonest  thing  to  put  mere  cliildren  at  the 
subject  of  cross-fertilization;  they  should  first  be  put,  perhaps,  at 
fiowers  and  insects.  I  wish  tliat  in  e\-er\-  schoolroom  might  l)e 
luiug  the  motto,  "  Teaching,  not  telling."  (4)  A  fourth  point  I 
ought  to  mention  is  the  danger  ot  clinging  too  closely  to  the 
liook  habit;  this  I  liave  alread\'  touched  on.  "W'e  are  gradually 
growing  out  of  the  book  slaver\-,  c\'cn  in  arithmetic  and  grammar 
and  ]iistor\'.  This  mean-  a  distinct  ad\'ance  m  the  abilities  of  the 
teacher.  (Jf  all  subjects  tliat  should  not  be  taught  biy  the  book, 
nature-studv  is  chief.  Its  ver\'  essence  is  freedom  from  tradition 
and  "  methotl  "  I  wisli  that  there  were  more  nature-studv  books  ; 
but  they  are  mijst  useful  as  sijurces  of  fact  and  inspiration,  not  as 
class  texts.  The  good  teacher  of  nature-study  must  greatly  modifv 
the  old  idea  of  "  recitations."  I  wish  to  quote  again  from  President 
I'diot:  "Arithmetic  is  a  \-erv  cheap  subject  to  teach;  so  are  spell- 
ing and  the  old-fasliioned  geography.  As  to  teaching  history  in 
the  old-fashioned  wav,  an\-body  coubl  do  tliat  wlio  could  hear  a 
lesson  recited.  To  teach  nature-studies,  geometrv,  literature, 
physiograpliN',  and  the  modern  sort  ot  Jiistor)-  recjuires  well- 
informed  and  skillful  teachers,  and  these  cost  more  than  the  les- 
son-hearers did."  (5)  Finall}-,  we  must  come  into  contact  with 
tlie  actual  things,  not  with  museums  and  collections.  Museums 
are  little  better  than  books  unless  the)"  are  regarded  as  second- 
ary means.  The  museum  has  now  liecome  a  laboratorv.  'Phe 
li\'ing  museunt  must  come  more  and  more  into  vogue, —  li\'ing 
birds,  living  plants,  living  insects.  'I'he  ideal  laboratorv  is  the 
out-of-doors  itself;  but  for  practical  school  purj)oses  tliis  must 
be  supplemented.  The  most  workable  li\-ing  laboratory  of  any 
dimensions  is  the  school  garden.  The  true  school  garden  is  a 
laboratory  plat;   time  is  coming  when  such  a  laboratorv  will  be  as 
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much  a  part  of  a  good  slHooI  e(iuipment  as  blackboards  and  charts 
and  books  now  are.  It  will  be  like  an  additional  room  to  the 
school  building.  Aside  from  the  real  school  garden,  e\-ery  school 
premises  should  be  embellished  and  impro\-ed  as  a  matter  of 
neighborhood  anti  civic  pride;  for  one  cannot  expect  the  child  to 
rise  above  the  conditions  in  which  he  is  placed.  All  these  dangers 
cannot  be  overcome  by  any  ''system  "  or  "method;  "  they  must  be 
solved  one  by  one,  place  by  idace,  each  teacher  for  himself. 
Whenever  nature-study  comes  to  be  rigidlv  graded  and  dressed 
and  ordered,  the  breath  of  life  will  be  crushed  from  it.  It  is 
significant  that  everywhere  mere  "method"  is  gi\'ing  «'a\-  tn 
individualism. 

In  time,  the  methods  uf  teaching  nature-stud\'  will  crvstalli/.c 
and  consolidate  around  a  few  central  points.  The  movement 
itself  is  well  under  way.  It  will  persist  because  it  is  vital  and 
fundamental.  It  will  add  new  -waiue  and  significance  to  all  the 
accustomed  work  of  the  schools  ;  for  it  is  not  revolutionarv,  but 
evolutionary.  It  stands  for  naturalness,  resourcefulness,  and  for 
quickened  interest  in  the  common  and  essential  things  of  life. 
A\"e  talk  much  alxjut  the  ideals  of  education  ;  but  the  true  jdii- 
losophy  of  life  is  to  idealize  e-\-eryt]iing  with  \\-liich  we  lia\-e  to  do. 
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AN   APPEAL  TO  THE  TEACHERS   OF  NEW 
YORK  STATE.* 

IJv   L.    H,    JSAILEV. 

HE  kernel  of  modern  educational 
de\"elopment  is  to  relate  the  school-train- 
ing to  the  daily  life.  Much  of  our  edu- 
cation is  not  connected  with  the  condi- 
tions in  which  the  pupils  li\-e  and  is 
extraneous  to  the  lives  that  the"\-  must 
lead.  The  free  common  schools  are 
more  recent  in  de\'elopment  than  uni\'er- 
sities,  colleges  and  academies  and  the\' 
are  e\-en  yet  essentially  academic  and 
in  many  ways  undemocratic.  They 
teach  largely  out  of  liooks  and  of  sub- 
jects that  have  little  vital  relation  with 
things  that  are  real  to  the  child.  The 
school  work  is  likeh"  to  be  exotic  to  the 
pupil.  The  child  lives  in  one  world, 
and  goes  to  school  in  another  world. 

E\'ery  subject  has  teaching-power  when  put  into  jiedagogic 
form.  The  nearer  this  subject  is  to  the  child,  the  greater  is  its 
teaching  power,  other  conditions  being  comparable  ;  and  the 
more  completely  does  it  put  him  into  touch  witli  his  en\'ironment 
and  ro.ake  him  efficient  and  hajip)'  therein.  In  time,  all  subjects 
in  which  men  engage  will  be  put  in  form  for  teaching  and  be 
made  the  means  of  training  the  mind.  The  old  subjects  will  not 
be  l)anished,  but  rather  extended  ;  but  the  range  of  subjects  will 
be  immensely  increased  because  we  must  reach  all  people  bi 
terms  of  their  daily  experienrx.  How  all  these  subjects  are  to  be 
handled  as  school  agencies,  we  cannot  )'et  foresee,  nor  is  it  m\' 
purpose  now  to  discuss  the  ijuestion  ;  but  it  is  certain  that  the 
common    things    must    be    taught.      And    the    common    subjects 
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arc  as  capable  ol  being  made  ihe  mcaii.s  ol  (.le\cl()ping  tlic 
imagination  and  llie  liiglier  ideals  as  are  man)-  uf  the  traditional 
subjects. 

(Ireat  nund)ers  of  (jur  people  are  in  industrial  and  agricultural 
ciuironmcnts.  ]!\-  means  of  the  industrial  and  agricultural  trades 
the\"  must  li\"e.  These  trades  nuist  be  made  more  efficient  ;  and 
the  vouth  must  be  educated  to  see  m  them  more  thaii  a  mere 
li\"elihood.  These  industrial  and  agricultural  sulijects  must  lie  put 
more  and  more  into  schools.  ^I\'  own  interest  lies  at  present  more 
with  the  agricultural  subjects,  and  these  are  the  occasion  lor  this 
appeal.      The  so-called  "  industrial  "  and  commercial  subjects  have 
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already  been  ]iut    intri    schools  with    good    effect:    the   agricidtural 
sulijects  now  must  come  within  the  S(  hool  horizon. 

I'robabh-  one  million  and  more  of  the  ]ieo]ile  of  Xew  York  State 
li\"e  on  farnrs.  This  is  appro.\imatel\"  one  in  seven  of  our  entire 
|iopulation.  Moreoxer,  e\'erv  jierson  is  interested  in  the  fiut-of- 
doors  and  in  the  things  that  gro«-  therein.  The  future  agricid- 
tural efhcienc\"  ot  Xew  '^  ork  State  will  dejiend  on  the  school 
training  more  than  on  anx'  other  single  factor;  and  on  the  agri- 
cultural efticienc\'  of  the  State  wid  depend,  to  ww  imjiortant  extent, 
its  economic  sapremacw  New  \"ork  is  the  fourth  State  in  total 
agricultural   wealth,    being   e\ieeded    onh'    1>\-    Illiiuiis,    Iowa    and 
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Ohio.  All  the  country  children  should  be  reached  in  terms  of  the 
country.  Most  of  our  school  books  are  made  for  the  city  and 
town  rather  than  for  the  country.  The  problem  of  the  develop- 
ment of  the  rural  school  is  the  most  important  single  educational 
problem  now  before  us  ;  and  it  is  essentially  an  agricultural 
problem. 

My   appeal,  therefore,   is  to  every  teacher  in   New  York  State, 
whether   in   country   or  city  —  for  the   city  teacher   makes   public 


y^4''-  -■  Junior  Garilciier^  ill  'oork  in  n  Xfio  York  school  groiDid.  Tilt'  L^TOlinils 
nro  no-o  ready  for  plantin;^.  The  mail  carrier  now  calls  ami  the  pupils  take  the 
mail  home. 


opinion,  helps  to  set  educational  standards,  and  many  of  the 
country  cji.ildren  go  to  school  in  the  cities.  I  do  not  wish  to  jjress 
agriculture  into  the  schools  as  a  mere  professional  subject,  hut  I 
would  teach  —  along  \\\\.\\  the  customary  scltool  work  —  the  oljjects 
and  phenomena  and  affairs  of  the  country  as  well  as  of  the  cit)'. 
The  schools  lead  away  from  the  country  rather  than  towards  it. 
All  this  I  do  not  regar<l  as  a  faidt  of  the  schools,  but  merely  as  a 
limitation  due  to  the  fact   that   the   schools   are   still   in  process  of 
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evolution.  It  reiiuires  time  to  adapt  a  means  tii  an  end,  and  tlie 
schools  are  not  to  he  criticised.  But  ^ve  must  do  our  best  to 
liasten  tlie  evolution.  Schools,  colleges  and  universities  have 
o;ilv  begun  to  reach  the  ])eople  checlively  ;  these  institutions 
must  e\-entuall5-  touch  every  vital  and  homel)^  i)rol.)lem,  for  they 
are  to  be  the  controlling  factors  in  our  ci\-ili/,ation.  Any  subject 
that  is  worthy  a  jierson's  attention  out  of  school  is  also  worthy 
his  attention  in  school. 


.SV/;'i/r  /'i\is  tiiitl  ti  f('iir/,\- n-vcar-old  c.vpo'iiiu'iih'r. 
{Siipl.   k'n-ii,  Illinois.) 


1  heard  a  good  slorv  the  other  da\'  of  an  occurrence  of  nianv 
years  ago  illustrating  the  fact  that  school  training  ma^-  be 
wholl)-  e.\otic  to  the  pujiil.  'Die  stor\-  \vas  told  in  Ogdensburg, 
and  Heu\"elton  is  near  \>\  The  (lass  in  geography  was  on 
exhibition,  for  there  were  \isilors.  The  questions  v,  ere  answered 
{juickh':    "Ilow  bir  is  it  from    R<jnie   to  Corinth?"      "  IT'om  Rome 
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to  Constantinople?"  ''From  Paris  to  Rome?"  A  visitor  was 
asked  whether  he  had  any  questions  to  propound.  He  had  one  : 
"How  far  is  it  from  Heuvelton  to  Ogdensburg?"  No  one 
answered  ;  yet  the  \'isitor  said  that  none  of  the  pupils  would  be 
likely  to  go  from  Rome  to  Constantinople,  but  that  every  one  of 
them  would  go  from  Heuvelton  to  Ogdensburg. 

Not  only  must  the  school  teach  in  terms  of  its  own  environ- 
ment, but  more  and  more  it  must  become  the  intellectual  and 
social  center  of  the  neighborhood  or  district.  Every  modern 
rural  school  building  should  be  attractive  enough  to  induce  clubs 
of  many  kinds  to  hold  meetings  in  it.  In  the  old  "  lyceum  "  days 
the  school  house  was  an  important  gathering  place.  These  days 
are  mostly  past,  but  better  days  should  be  coming  ■  the  school 
should  connect  at  every  point  with  the  life  of  the  community. 
Any  event,  however  small,  that  centers  the  attention  of  the  people 
at  the  school  house  is  a  beginning  and  is  worth  while.  A  year 
ago  the  children  and  teacher  in  one  of  our  district  schools  began 
the  work  of  "cleaning  up"  the  premises.  The  picture  (Fig.  i) 
shows  them  at  work.  Later,  when  the  grounds  were  renovated 
and  ready  for  the  planting,  bo.\es  were  placed  for  the  reception 
of  the  mail  for  those  who  do  not  live  on  the  carrier's  route  :  this 
is  the  beginning  of  a  centering  of  attention  at  the  school  house. 
I  think  that  the  boxes  might  ha\-e  been  more  attractive  and  per- 
haps better  placed,  but  this  will  come  in  time  :  a  beginning  has 
been  made.  When  once  the  people  of  any  community  come  to 
think  of  the  school  house  a;  a  meeting-place  for  old  folks  as 
well  as  for  children,  what  may  we  not  expect  (jf  the  rural  school  ? 
We  need  adult  education  as  well  as  juvenile  education. 

I  have  now  no  course  of  study  to  propose  for  agricultural  or 
country-life  subjects  in  the  schools,  but  I  would  like  to  know 
how  many  teachers  in  the  State  desire  to  take  up  certain  work  of 
this  nature  as  an  experiment.  The  College  of  Agriculture  will  be 
glad  to  suggest  the  kind  of  work,  if  need  be.  The  western  states 
are  undertaking  this  work  :  we  must  not  be  behind.  It  is  endorsed 
by  Superintendent  Skinner,  as  will  be  seen  from  the  letter  pub- 
lished at  the  close  of  this  pamphlet. 

To  be  effective  and  meaningful,  this  work  should  deal  directly 
with  the  things, —  handling  the  things,  studying  the  things,  learn- 
ing from  the  things.  This  is  nature-study.  To  commit  to  mem- 
ory something  about  things  is  of  little  consequence.  We  are  too 
closely  committed  to  Ijooks.     We  are  often  shn-es  to  l)Ooks.     Books 
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are  only  secondary  or  incidental  means  ol  educating,  particularly 
in  nature-study  subjects.  We  have  known  the  book-way  of  edu- 
cating for  so  long  a  time  that  many  of  us  have  come  to  accept  it 
as  a  matter  of  course  and  as  tlie  onh'  way.  A  New  York  school 
man  recently  told  me  an  incident  that  illustrates  this  fact  singu- 
larly well.  In  the  Cattaraugus  Indian  Reservation  he  opened  a 
school  in  which  at  first  he  employed  only  manual-training  and 
nature-study  work.  Soon  one  of  the  children  left  school.  The 
teacher  sought  tlie  mother  and  asked  why.  The  mother  replied 
that  there  was  no  use   in   sending  the  child  to  school  because   the 


/•>i'".  y.      Priic  loni  iiiid  a   Uii-Vtar-oIJ  ,-\['i-ri iiieiiUr  in  oin-  of  Siipt.   Kern's 
disfrii/s,  Illinois. 


teacher  had  gi\-en  it  no  books  to  study.  So  slavishly  have  we  fol- 
lo\\ed  the  liook-route  that  even  the  Indian  accej)ts  it  as  the  onlv 
road  to  schooling  ! 

SCHOOI.-Ci.ARDF.XS. 

Man)'  lines  of  \\ork  might  be  suggested  for  an  occasional  period. 
Perhaps  the  best  one  for  spring  is  a  school-garden.  In  time,  every 
good  school  will  ha\-e  its  garden,  as  it  now  has  charts  and  black- 
boards and  books.  A  school-garden  is  a  laboratory-room  added 
tf)  the  school  house.  It  ma)-  lie  five  feet  square  or  ten  times  that 
much.  The  children  prepare  the  land, —  lessons  in  soils,  soil 
jihysics;   ^o\\  the  seetl,  —  lessons  in  planting,  germination,  and  the 
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like;  care  for  the  jjlants, —  lessons  in  transplanting,  struggle  for 
existence,  natural  enemies,  conditions  that  make  for  the  welfare 
of  the  plants.  The  older  pupils  may  be  organized  into  experiment 
clubs,  as  they  are  being  organized  in  parts  of  Illinois  (see  article 
on  "  Learning  by  Doing,"  by  Supt.  O.  J.  Kern,  Review  of  Reviews, 
Oct.,  1903,  p.  456).  We  can  help  you  in  this  school-gardening 
work. 


■^r,  J,      "  LL'ariiin;^  by  doin^."      A  lu-w  kind  of  school  woik  in  Illinois,  under  llic 
direction  of  Siipt.  Kern, 


Other  Work. 
If  not  school-gardens,  take  up  other  lines  of  work, —  study  the 
school  premises,  the  nearby  brook  or  field,  an  apple  tree,  or  any 
other  common  oliject  or  phenomenon.  If  there  is  any  special 
agricultural  industry  in  the  neighborhood,  discuss  it  and  set  the 
pupils  at  work  on  it.  Any  of  these  common-day  subjects  will 
interest  the  children  and  brighten  up  the  school  \\o\V  ;  and  the 
pursuit  of  them  will  teach  the  children  the  all-important  fact  that 
so  few  of  us  ever  learn, —  the  fact  that  the  commonest  and  home- 
liest things  are  worthy  the  best  attention  of  the  best  men  and 
women. 
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iMPROViNf,   'I'HE  School  Grouxijs. 
just  now,  the  imjiroving  of  school  grounds  i.s  ;i  pressing  subject. 
As  a  preliminar)'  to  the  actual  improving  of   the  grounds,  suppose 
lliat  the  follo\ving  ])roblems  were  set  l)efore  the  ])upils; 

I.    /i.\iy-r/si\<  on  tlii-  Groiiiuh. 

I.   Ai-ca. —  Measure  the  school  grounds,  to  determine  the  lengths 

and  widtlis.     Draw  an  outline  map  showing  the  shape.     The  older 

]iupils  may  compute  the  sipuare  surface  area.     The  distances  ma)- 

he  compared,  for  jiractice,  in  feet,  yards  and  rods.      (Arithmetic.) 


/'/-.  6.    Csiiv^ihc  Babcock  milk  lal  al  Professor  HoUislcr  s  School,  Coriii/k,  .V.   3'. 

2.  Contour. —  Is  the  area  level,  or  rough,  or  sloping  ?  Determine 
how  great  the  slope  is  by  sighting  across  a  carpenter's  le-\-el.  In 
what  direction  does  the  ground  slope  ?  Is  the  slope  natural,  or 
was  it  made  bv  grading  ?  The  older  pupils  may  draw  a  cross- 
section  line,  to  a  scale,  to  show  what   the   slope   is.      (Geography.) 

3.  Fences. —  Wliat  parts  of  the  area  are  fenced?  \Miat  kind  of 
fence?  Total  length  of  fence?  Give  opinion  whether  this  fence 
is  needed,  with  reasons.  Is  the  fence  in  good  repair  ?  If  not, 
what  should  be  done  to  remedy  it  ?     (Arithmetic,  language.) 

4.  Soil. —  What  is  the  nature  of  the  soil  —  Lday,  sand,  gravel, 
field  loam  ?  Was  subsoil  spread  on  the  surface  when  the  grounds 
were  graded  ?     Is  the  soil  ])oor  or  rich,  and  -why  do  you  think  so  ? 
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Is  it  stony  ?     ^V■hat  can  be  done  to  im])ro\-e  llie  soil?     ((leograiihy, 
language.) 

5.  GroiinJ  cover. —  What  is  on  the  ground  —  sod  or  weeds,  f)r  is 
it  bare?  What  do  you  think  would  be  the  best  ground  cover,  and 
why?     (Geography,  language.) 

6.  Ti-ecs  and  bitslu-s. —  How  man)-  trees  and  bushes  are  there  on 
the  ground  ?  ^Vere  they  planted,  or  did  the)-  come  up  of  them- 
selves? Make  a  maji  showing  where  the  principal  ones  are. 
Name  all  the  kinds,  jjutting  the  trees  in  one  list  and  the  bushes 
in  another.  Do  any  of  the  trees  need  pruning,  and  why?  State 
whether  any  of  them  ha\-e  been  injured  or  are  unhealthy-.  (Geog- 
raphy, language.) 

7.  Tenants. —  What  animals  live  or  have  li\'ed  on  the  school 
premises  ?  What  birds'  nests  do  you  find  (these  may  be  found  in 
winter)  ?  Hornets'  nests  ?  Perhaps  you  can  find  cocoons  or  egg- 
masses  of  insects  in  winter,  and  the  acti\'e  insects  themselves  in 
spring  and  fall.  'What  birds  visit  the  place  ?  Do  rabbits  or  mice 
or  moles   or   frogs   inhabit  the  premises  '      (( ierigraphy,  language.) 

8.  Xatii)-al  feature:. —  Describe  any  strong  natural  features,  as 
rocks,  ponds,  streams,  gro\'es.  '\^diat  \-ie«'s  do  you  get  from  the 
school  grounds  ?     (Geography,  language.) 

2.   Exercises  on  the   School  Structures. 

9.  Buildings. —  How  man)-  buildings  are  on  the  grounds,  includ- 
ing sheds,  etc.?  Gu'e  the  sizes  in  lengths  and  widths.  Brick  or 
wood  ?  (."olor  ?  Make  a  niajj  or  chart  showing  the  position  of  these 
structures,  being  careful  to  have  the  buildings  properly  propor- 
tioned with  reference  to  the  entire  area.     (Language,  geography.) 

10.  Repairs  needed, —  Describe  what  condition  the  structures  are 
in.  Tell  whether  repairs  are  needed  on  foundations,  side  walls, 
roof,  belfry,  chimney,  steps,  doors,  windows,  paint.     (Language.) 

1 1.  Flag  pole. —  ^Vhere  is  your  flag  pole  ?  Could  it  be  in  a  better 
place  ?  How  tall  is  it  above  ground  ?  How  much  in  diameter  at 
the  base?  ^Vhat  kind  of  wood?  Painted?  How  deep  in  the 
ground  ?  When  was  it  put  up  ?  What  repairs  does  it  need  : 
(Language.) 

3.    General  E.xercises. 

12.  History. —  When  was  tlie  land  set  aside  for  a  school  ?  \Mien 
was  the  school  house  built  ?      Who  built  it?      (History,  language.) 

13.  Cost. —  Try  to  find  out  what  the  land  cost.  What  the  build- 
ing cost.     Are  they  worth  as  much  now  ?     (History,  language.) 
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14.  Government. — Determine  what  officers  have  general  control  of 
the  school.  How  did  they  come  to  be  officers  ?  How  long  do  they 
hold  office?  What  are  the  duties  of  each?  Determine  whether 
your  school  receives  any  aid  from  the  State.      (Cjovernment.) 

15.  Iniprovement. — Tell  what  you  think  should  be  done  to  improve 
the  school  grounds  and  the  school  structures.      (Language.) 

16.  Photograplis. —  The  teacher  or  some  pupil  should  photograph 
the  school  premises,  and  send  the  picture  to  us.  We  want  at  least 
one  picture  of  every  rural  school  house  and  grounds  in  the  State. 
Even  a  very  poor  photograph  is  better  than  none. 

Experiment  Garden. — Every  school  ground  sliould  have  at  least 
one  small  plat  on  which  the  children  can  grow  some  plant  that  is 
useful  in  that  community.  Just  now  alfalfa  is  demanding  much 
attention  from  farmers,  and  it  is  certain  soon  to  become  a  very 
important  farm  crop  in  New  York  State.  It  is  used  for  jjasturage 
and  for  hay.  When  once  established,  it  lives  for  years.  It  is 
allied  to  clover  and  is  a  handsome  plant  for  anv  school  grounds. 
Will  not  the  teacher  suggest  to  the  children  that  they  make  an 
alfalfa  bed  along  one  side  of  the  school  grounds?  It  will  be 
attractive  and  will  teach  many  lessons  to  pupils  and  parents  even 
if  it  is  only  a  few  square  feet  in  size.  AVe  want  to  ]nit  an  alfalfa 
plat  on  every  rural  school  ground  in  the  State.  We  will  supply  the 
seed  free.  Alfalfa  is  easy  to  grow  if  only  a  few  essential  principles 
are  kept  in  mind.  We  will  send  full  directions  to  any  one  who 
applies  Erom  vear  to  vear  we  will  gi\'e  nature-study  lessons  on 
these  alfalfa  plats. 

^\'e  are  anxious  to  start  work  of  the  above  kind.  It  can  be  done 
at  any  time  of  the  year.  \A'e  are  already  in  touch  with  more  than 
400  school  grounds,  but  we  want  to  reach  ever)'  rural  school  ground 
in  the  State.  ]]'ill  not  the  teaeher  send  to  us  the  best picee  of  ivork  done 
hv  any  pupil  in  anv  of  the  foregoing  sixteen  problems  !  These  papers 
we  will  fde,  as  showing  the  conditions  of  the  premises  of  the  par- 
ticular school.  They  will  enable  us  to  see  the  jjrogress  that  is 
being  made  from  year  to  vear  in  the  improvement  of  ^'our  school 
premises.  They  will  also  enable  us  l)etter  to  give  advice,  when 
called  upon  to  do  so.  Sometimes  we  can  send  to  the  particular 
school  a  man  to  give  advice  on  the  spot.  Sending  the  best 
reports  to  the  University  will  be  a  reward  to  the  most  diligent 
pupils.  Send  all  reports  to  John  W.  Spencer,  Nature-Studv 
Bureau,  Ithaca,  N.  Y. 

We  desire  to   put  in   the   rural   school  houses  of  the  State   some 
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good  pictures  of  coiinti"\-  and  lurin  scenes.  These  pictures  will 
be  artistic  reproductions  ot  meritorious  ]jhotographs,  and  large 
enough  to  hang  on  the  walls  of  tlie  school  room.  With  each  pic- 
ture will  be  sent  instructions  for  framing  in  order  to  make  the 
picture  more  attracti\'e.  We  shall  choose  eight  such  pictures  for 
distribution  the  present  school  )-ear  [/'(•  will  sc-iiJ  one  of  these 
pictures  free  to  ajir  rural  se/iooi  in  the  State  tliat  tahes  i/f  tioo  of  tlie 
frohleins  giren  al'O'i'e,  an  J  all  of  I  hem  to  sehools  that  take  up  the  six- 
teen prohlenis.  ^^'e  expect  to  publish  lists  of  all  schools,  with 
teachers'  names,  that  take  up  this  work  in  improving  the  premises 
of   rural  schools. 


Fi:^.  y.      funior  Xaluralists  mat;ini;  ready  J'o7-  plantiii:^'.      Tonipldns    Co.,   X.     ) '. 

To  one  ^dio  is  not  teaching  in  the  public  schools,  all  this  work 
seems  to  be  simple  enough.  Such  persons  are  likely  to  be  impa- 
tient that  more  rapid  progress  is  not  made  in  introducing  agricul- 
tural and  common-life  subjects  into  the  schools.  But  the  teacher 
knows  that  all  tliis  wrirk  requires  patience  and  skill.  It  cannot 
as   vet   be  forcerl   into  the  schools  and  still  retain  s]i(>ntaneity  and 
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\-itality.  It  must  conic-  ■,'raduall)-,  and  jjrove  itsell  as  it  goes. 
Probably  all  public  school  teachers  are  now  agreed  that  the  schools 
should  be  jiut  closely  in  line  with  the  life  of  their  various  com- 
munities. The  ijuestions  now  to  be  solved  are  chiefly  those  of 
means  and  methods,  and  of  arousing  the  school  constituencies  to 
the  new  points  of  view  .\  full  and  free  discussion  of  the  whole 
subject  is  now  needed.  The  time  is  hardly  yet  ripe  for  very  defi- 
nite courses  of  study  in  these  new  fields,  ^lany  schools  are  already 
teaching  these  new  subjects  with  entire  success  :  these  schools 
can  serve  the  cause  b)'  making  their  experience  public. 

Letters  ox  the  Subject. 
However,  this  circular  is  merely  an  appeal      It  is  an  inquiry  for 
suggestions    and    co-operation,       I    desire    to   know   what   can   be 
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accomplished  in  the  schools  of  Xew  York  State  in  the  direction 
of  insiiiring  and  useful  work  for  (  liildren  that  li"\'e  in  the  countrv 
or  are  interested  in  the  countr\'.  1  am  sure  that  something  needs 
to  be  done  ;  just  what  is  most  feasible  and  best  the  teachers  must 
largel)-  determine.  .\s  further  suggestions,  I  append  two  letters 
from  Xew  York  teacliers: 

/^ivm  .  I    J/.  lloUislor,  rriiiiipal  of  l/io  Corinth  Pni'lic  Soliools,  Soiratoi;-,!  Co.,  ,V.  ]'. 

"  ]  am  sen.linr;  ymi  un.lcr  separate    enver   a    pieture    of   mv    class   at    \\cu-k 

Willi  llic  r.aluoel;  lest  inaeliine   (fli;.  d).      We    liave    used   the   inaelline   Imtli 
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as  a  means  uf  instruction  m  physics  and  chemistry  and  as  a  general  demon- 
stration before  the  different  classes  in  the  school.  It  beautifullv  illustrates 
some  very  important  principles  of  physics  and  chemistry.  The  most  mar- 
vellous effect,  however,  has  been  shown  in  the  quality  of  the  milk  sold  in 
the  village.  Milk  was  sold  shi)wing  a  test  as  low  as  2.9  per  cent  butter  fat. 
Almost  as  soon  as  the  first  testing  was  reported,  the  milk  showed  3.S  per 
cent  butter  fat,  Milk  has  been  sent  to  the  school  from  a  number  of  dairy- 
men with  reijuest  for  a  test  on  particular  cows  that  the  parties  might  base 
their  purchases  of  cows  on  the  results  of  the  test. 

''In  regard  to  the  gardening  with  some  of  our  lio\'s,  I  \\'uubi  sa)'  that 
both  boys  and  parents  are  much  iiiterested  in  the  subject.  We  shall  doubt- 
less start  about  fortv  gardens  of  one-tenth  acre  each.  Idie  bo}"s  are  to  keej^i 
an  exact  account  of  all  expenses  to  study  methods,  and  to  do  all  the  work. 
I  am  anticipating  results  in  a  number  of  directions.  The  Ijoys  will  be  given 
something  to  do  and  to  interest  themselves  in,  which  of  itself  is  an  impor- 
tant thing  for  a  village  boy.  It  will  also  develop  a  power  of  observation  and 
ingenuitv.  We  wish  to  get  all  the  information  we  can  on  potatu,  tomato 
and  squash  culture.      Other  things  will  be    suggested    during   the  winter." 

Appriyval  of  the   Supfriutnuient  <>/  Piihiic   Instrnctioii. 

[Pul'iis/icd  i>y  /i-r/Jiission.) 

"  For  man\'  vears  I  ha\'e  been  making  earnest  efforts  lo  induce  teachers, 
pupils  and  patrons  to  improve  and  beauti fy  the  school  buildings  and  school 
surroundings  of  our  State.  Some  |>rogress  has  been  made,  but  much 
remains  to  be  d<jne. 

"  I  heartilv  welcome  tlie  coiiperation  of  every  agency  which  can  contrib- 
ute to  this  result.  We  must  interest  parents  and  teachers  in  this  work,  but 
to  obtain  the  best  results  I  ha\e  alwavs  found  that  we  must  first  interest 
the  children.  <")nce  a  spirit  of  enthusiasni  is  awakened  in  the  children,  it 
is  easv  ti:i  keep  them  interested  and  busy. 

"  Iha\'elong  a|jpreciated  tiie  earnest  assistance  of  representati\'es  of  Ci.ir- 
nell  University  in  arousing  the  interest  of  pupils,  and  I  heartily  cnmmeml 
the  plan  outlined  by  the  C(dlege  of  Agriculture  to  make  a  study  of  the 
schoolhouse  and  school  grounds  a  practical  part  of  the  daily  education  of 
the  child.  A  child's  surroundings  have  much  to  do  with  his  education. 
The  result  of  such  systematic  study  as  is  suggested  must  surely  lie  a  steadily 
increasing  determination  to  remedy  defects  and  correct  any  evil  which  may 
exist.  When  the  attention  of  children  is  directed  to  existing  conditions 
which  bring  discomfort,  it  will  not  be  difficult  to  induce  them  to  devise 
\\'avs  and  means  to  imjjroxe  matters. 

"I  shall  watch  the  result  of  your  efforts  with  deep  interest,  and  stand 
ready  to  coriperate  with  you  in  every  way. 

"  Very  sincerel)'   }'ours, 

"CHARLES    R.    SKINNER, 

"Albany,  At.  17,  1903.  Slatt-   Superintendent." 
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GRICULTURAL  EDUCATION  has  made 
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great  progress  within  the  p:.st  few  years. 
Methods  are  crystallizing  and  at  the  same 
time  the  field  is  enlarging.  ^V'e  once  thought 
of  agricultural  education  ar;  wholly  special  or 
professional,  but  we  now  conceive  of  it  as  an 
integral  part  of  general  and  fundamental  edu- 
cational policy.  As  a  collegj  or  university 
subject  it  is  necessarily  technical  and  semi-professional  ;  but  col- 
lege work  must  articulate  with  the  common-school  work,  as 
language  and  science  no\\'  articulate  with  the  schools.  That 
is,  agricultural  subjects  are  now  to  be  considered  as  a  part  of 
primary  and  secondary  school  work,  leading  naturally  to  special 
work  in  the  same  subjects  for  those  wlio  desire  technical  train- 
ing. In  the  schools  the  subjects  are  to  be  treated  non-profes- 
sionally,  as  primary  means  of  educating  the  child.  The  reason 
for  using  these  subjects  as  means  of  educating  lies  in  the  principle 
that  the  child  should  be  educated  in  terms  of  its  own  life  rather 
than  wholly  in  subjects  that  are  foreign  to  its  horizon  and 
experience.  It  is  most  surprising  that,  while  the  theory  of  educa- 
tion is  that  the  person  shall  be  trained  into  efficiency,  we  ne\'er- 
theless  have  employed  subjects  that  have  little  relation  to  the 
individual  child's  effectiveness. 

Not  long  since  my  father  showed  me  a  letter  that  he  received 
from  a  school  girl  in  1S51.  It  read  as  follows:  "I  seat  myself 
expressly  for  the  purpose  to  finish  this  letter  which  has  been 
long  begun.  I  go  to  school  room  to  Mr.  ^\'ells  and  study  parsing 
mental  Philosophy  grammar  and  penciling."  This  sounds  as  if  it 
came  from  "The  Complete  Letter-\\'riter."  This  person  li\ed 
on  a  farm.  She  lives  on  a  farm  to  this  day.  Her  parents  and 
grandparents  lived  on   a  farm.     The   family  had  no   expectation 
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of  living  elsewhere  tlian  on  a  farm,  ^'ct,  in  her  entire  school  life, 
I  presnme  there  was  not  a  single  hour  devoted  to  anv  subject 
directly  connected  with  the  farm  or  with  the  countr)'.  If  her 
studies  touched  life  in  any  way  that  she  could  comprehend,  it  was 
probably  in  habits  of  thought  of  the  citv  and  of  the  academician 
rather  than  in  anything  that  appealed  to  her  as  related  to  the  life 
she  was  to  lead.  It  is  small  wonder  that  the  farm  has  been  devoid 
of  ideals,  and  that  the  attraction  has  been  to  leave  it.  The  direc- 
tion of  the  stream  determines  the  course  of  the  river. 

The  future  course  of  education  will  develop  many  means  of 
training  the  child  mind.  Heretofore  these  means  have  been  few 
and  the  result  has  been  narrow.  We  sliall  see  agricultural,  com- 
mercial, social  subjects  i)ut  into  ]jedagogic  form  and  be  made  the 
agencies  whereby  minds  are  drawn  out.  These  will  be  at  least  as 
efificient  as  the  customary  methods  that  we  happen  thus  far  to 
have  employed.  How  much  of  one  or  how  much  of  another  is  a 
detail  that  must  be  left  to  the  future.  Nor  does  it  follow  that  the 
old-time  subjects  are  to  ](ass  awav.  They  will  be  an  important 
part  of  the  system,  but  not  the  whole  system.  These  new  sub- 
jects are  now  coming  into  the  schools  as  rapidly,  perhaps,  as  they 
can  be  assimilated.  It  is  a  general  feeling  that  our  schools 
already  are  o\'ercrowded  with  subjects  ;  and  this  may  be  true- 
The  trouble  is  that  while  we  are  introducing  new  ideas  as  to  sub- 
jects, we  are  still  liolding  to  old  ideas  as  to  curriculums  and 
courses  of  studv.  \\'e  will  break  up  our  schools  into  different 
kinds  ;  we  will  employ  more  teachers  ;  Ave  will  not  endeavor  to 
train  all  children  alike  ;  we  will  find  that  we  mav  secure  equal 
results  from  many  kinds  of  training  ;  we  will  consider  the  effect 
on  the  pupil  to  be  of  much  greater  importance  than  the  de\-eloping 
of  the  particular  subject  that  he  pursues  ;  there  are  many  men  of 
many  minds  ;  some  system  will  be  evolved  wdiereby  indi\-idual 
capabilities  will  be  developed  to  tlie  full  ;  the  means  will  be 
related  to  the  pupjil  :  one  of  the  factors  will  be  subjects  making 
up  the  en-\-ironment  of  the  pupil  that  Ha'cs  in  the  country. 

jNIy  plea,  therefore,  is  that  agricultural  and  country-  life  subjects 
become  the  means  of  educating  some  of  the  pupils  of  at  least 
some  of  the  schools.  To  be  sure,  we  have  already  introduced 
''  natural  science  "  into  many  of  the  schools,  but,  for  the  most 
part,  this  has  worked  down  from  the  college  and,  necessarily,  it 
usually  stops  at  the  high  school.  We  need  something  much  more 
vital  for  the  secondary  schools  than  science  as  commonly  taught. 
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The  great  nature-study  nif)\ement  is  an  expression,  as  ^■et  imper- 
fect, 01  the  feeling  tliat  there  slnould  be  some  li\'ing  connection 
between  the  school  life  and  the  real  life. 

A  college  of  agriculture,  therefore,  is  as  much  interested  in  the 
common  scliools  as  a  college  of  arts  and  sciences  is.  It  should 
be  a  part  of  a  system,  however  informal  that  system  may  be,  not 
an  establishment  isolated  from  other  educational  agencies.  But 
e\en  as  a  college  it  will  reach  more  persons  than  it  has  e\er 
reached  in  the  past.  In  any  self-sustaining  commonwealth  it  is 
])robable  that  one-third  of  the  people  must  be  intimately  associ- 
ated with  the  soil.  These  people  need  to  be  as  well-trained  as 
those  who  follow  the  mechanic  trades  or  the  professions.  It  is 
immenselv  difficult  to  put  these  agricultural  subjects  into  teach- 
able form  and  to  reach  the  agricultural  people  in  a  way  that  will 
mean  much  to  them,  because  agriculture  is  a  compound  of  many 
wonderfully  diyerse  trades  in  e\'erv  conceiyable  kind  of  natural 
conditions.  Xor  can  one  institution  in  each  large  state  or  prov- 
ince hope  e\"entuallv  to  reach  all  these  jjeople,  any  more  than  one 
institution  can  reach  all  those  who  would  Ijest  be  taught  in  terms 
of  books.  But  there  must  be  at  least  one  institution  that  is  well 
equipped  for  the  very  highest  kind  of  effort  in  these  fields  ;  Con- 
gress long  ago  recognized  this  fact  in  tlie  establishment  of  the 
land-grant  colleges,  and  all  persons  who  are  informed  on  agricul- 
tural education  also  no\y  recognize  it.  The  agricultural  colleges 
ha^■e  been  handicapped  from  the  first  for  lack  of  funds.  It  is  now 
coming  to  be  recognized  that  tlie  highest  kind  of  effort  in  these 
colleges  cannot  be  sustained  on  a  farm  that  pa\'s  f(jr  itself  nor  by 
means  that  are  copied  from  tlie  customar)'  college  work  in 
"humanities"  and  ''science."  If  it  is  to  be  efficient,  agricultural 
education  of  a  university  grade  is  probably  more  expensive  to 
equip  and  maintain  than  any  otiier  kind  of  education. 

Once  it  was  thought  that  the  agricultural  college  should  be 
wholly  separate  from  any  "  classical"  institution.  The  oldest  of 
the  existing  American  agricultural  colleges,  the  Michigan  institu- 
tion, is  established  on  this  princi[)le.  So  are  tlie  Massacdiusetts. 
Iowa  and  Pennsylvania  colleges  and  a  number  of  others.  It  is 
natural  that  this  should  have  lieen  the  feeling  in  the  original 
movement  for  the  establishment  of  these  (.olleges,  for  the  mo\-e- 
ment  was  itself  a  protest  and  re\-olt  from  tlie  existing  education. 
Time,  however,  has  put  agricultural  subjects  on  an  ecpial  peda- 
'fosiical   iilane   with   other  subjects,  and   tliere   is   no   more   reason 
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why  the  agriculture  should  be  segregated  by  itself  than  that  the 
architecture  or  law  or  fine  arts  should  be.  The  agricultural  col- 
leges connected  Avith  universities  are  now  beginning  to  grow- 
rapidly.  This  is  illustrated  in  the  great  development  of  the  agri- 
cultural colleges  at  the  universities  in  Illinois,  Wisconsin,  Minne- 
sota, Nebraska,  Missouri,  Ohio,  and  elsewhere.  It  was  once 
thought  that  the  agricultural  student  would  be  "  looked  down 
upon  "  in  a  universitv  or  in  a  college  with  other  departments. 
This  was  once  true.  It  was  true  once,  also,  of  the  student  in 
natural  science  and  mechanic  arts.  Pioneers  are  always  marked 
men.  'I'he  only  waA'  to  place  agricultural  students  on  an  equality 
with  other  students  is  t!5  place  them  on  an  equality. 

These  remarks  are  made  in  no  disparagement  of  the  separate  agri- 
cultural colleges,  but  only  to  illustrate  the  character  of  the  growth 
of  agricultural  education.  No  doubt  the  separate  colleges  blazed 
the  wav.  They  stand  for  an  idea  that  we  u-ould  not  like  to  dis- 
pense with.  Everv  state  and  territorv  has  one  college  founded 
on  the  land  grant,  and  in  the  Southern  states  there  are  two,  one 
for  the  ^^■hites  and  one  for  the  blacks  ;  in  nearlv  half  of  the  states 
these  colleges  are  separate  institutions.  But  the  fact  remains 
that  the  college  connected  with  the  university  is  to  have  the 
broader  field  in  the  future.  Its  \ery  connection  dignifies  it  and 
gives  it  parity.  It  draws  on  many  resources  that  the  separate 
college  knows  not  of,  unless,  indeed,  the  separate  college  develops 
these  resources  for  itself.  The  tendency,  therefore,  is  for  every 
ambitious  separate  college  to  develop  the  accessory  resources,  in 
the  wa}'  of  equipment  in  general  science,  literature,  tlie  arts  ;  for 
agricultural  education  is  constantlv  coming  to  be  of  a  higher 
grade.  The  separate  agricultural  and  mechanical  colleges  are 
rapidly  becoming  essentially  industrial  uni\-ersities,  gi\-ing  general 
training  liut  with  the  emphasis  on  the  technical  subjects. 

It  is  strange  ho«-  far  tin's  principle  of  education  by  isolation 
has  been  carried  in  tlie  development  of  the  agricultural  colleges. 
Not  onl\-  have  the  c  olleges  been  separated  from  other  educati'^nal 
enterprises,  but  in  many  cases  they  hiwe  been  jdanted  far  in  the 
open  country,  partly  on  the  theory  that  the  farm  1>o\',  of  all  others, 
should  be  removed  from  temptation  and  from  tlie  allurements  of 
other  occupations.  It  was  the  early  theory,  also,  that  the  ar^ri- 
cultural  student  must  be  compelled  to  do  manual  labor  in  order 
that  he  be  put  in  sympathy  with  it  and  that  his  attention  be  isolated 
from    tendencies    that    might    dn-ert    him   from   farming.      Tliese 
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methods  seem  to  have  rested  on  the  general  theory  that  if  you 
would  make  a  man  a  farmer  you  must  deprive  him  of  everything 
but  farming.  It  would  be  interesting  to  try  to  estimate  how  much 
this  general  attitude  on  the  part  of  the  agricultural  colleges  was 
itself  responsible  for  the  very  inferiority  of  position  that  the  agri- 
cultural student  was  supposed  to  occupy.  This  attitude  tended 
to  maintain  a  traditional  class  distinction  or  even  to  create  such  a 
distinction.  Agricultural  education  must  be  adapted  to  its  ends  ; 
but  it  must  also  be  able  to  stand  alone  in  competition  with  all 
other  education  without  artificial  props.  It  is  no  longer  neces- 
sary that  the  agricultural  student  wear  blinders. 

On  the  other  hand,  the  farm  point  of  view  must  be  kept  con- 
stantly before  the  student,  as  the  engineering  point  of  view  is 
kept  before  the  student  in  a  college  of  civil  engineering  ;  but  we 
are  coming  to  a  new  way  of  accomplishing  this.  Mere  teaching 
of  the  sciences  that  underlie  agricultural  practice  will  not  accom- 
plish it  ;  nor,  on  the  other  hand,  will  drill  in  mere  farm  practice 
accomplish  it.  It  is  not  the  purpose  of  an  agricultural  college  to 
make  men  farmers,  but  to  educate  farmers,  ^^'e  are  not  to  limit 
the  student's  vision  to  anv  one  occupation,  but  to  make  one  occu- 
pation more  meaningful  and  attractive  than  it  has  ever  been 
before.  From  the  farmer's  point  of  view  a  leading  difficulty  with 
the  college  course  is  that  it  sometimes  tends  to  slacken  a  man's 
business  energy.  One  cannot  at  the  same  time  pursue  college 
studies  and  commercial  business  ;  and  yet  farming  is  a  business. 
In  a  four  years'  course  some  students  are  likely  to  incur  certain 
habits  of  ease  that  are  difficult  to  overcome  upon  their  return  to 
the  farm.  How  much  this  is  a  fault  of  the  courses  of  instruction 
and  how  much  a  personal  equation  of  the  student  is  always  worth 
considering.  But  if  this  is  a  fault  of  college  Avork  it  is  generic 
and  not  peculiar  to  colleges  of  agriculture.  Experience  has  now 
shown  that  a  compulsory  labor  system  is  no  preventive  of  this 
tendency,  at  least  not  with  students  of  college  and  university  age. 
Student  labor  is  now  a  laboratory  effort,  comparable  with  laboratory 
work  in  medicine  or  mechanic  arts.  The  mature  student  must 
have  some  other  reason  for  laboring  than  merely  a  rule  that  labor 
IS  required.  However,  it  is  yet  largely  an  unsolved  problem  with 
the  agricultural  colleges  as  to  just  how  the  stirring  business  side 
of  farming  can  be  sufficiently  correlated  with  the  courses  of  study 
to    keep  the   student    in  touch   and   sympathy  with   affairs.     With 
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the  passing  of  compulsorj'  student  labor  there  has  no  doubt  been 
a  reaction  in  the  direction  of  too  little  utilization  of  the  college 
farm  in  schemes  of  education  ;  but  we  shall  now  get  back  to  the 
farm  again,  but  this  time  on  a  true  educational  basis. 

Nothing  is  more  significant  of  the  development  of  the  agricul- 
tural colleges  than  tlie  recent  splitting  up  of  the  pjrofessorships. 
From  agricultural  chemistry  as  a  beginning,  in  one  form  or 
another,  there  have  issued  a  dozen  chairs,  first  one  subject  and 
then  another  being  separated  as  a  teachable  and  administrative 
entity.  Even  the  word  "  agriculture  "  is  now  being  dropped  from 
the  pirofessorships,  for  this  is  a  term  for  a  multitude  of  enterprises, 
not  for  a  concrete  subject.  Horticulture  was  one  of  the  first  pro- 
tuberances to  be  lopped  off  ;  and  e\'en  this  must  very  soon  be 
di\'ided  into  its  comjjonent  parts,  for  there  is  little  relationship 
between  the  eft'ort  that  grows  apples  and  that  grows  orchids  or 
between  the  market  garden  and  landscape  gardening.  Even  the 
chair  of  agronomv,  the  newest  department  of  the  colleges,  must 
soon  be  separated  into  its  units.  Forty  years  ago  mechanic  arts 
was  undi\uded.  ^\'ho  then  would  ]ia\"e  prophesied  such  profes- 
sorships as  experimental  engineering,  electrical  engineering,  marine 
engineering,  railroad  engineering,  naval  architecture,  machine 
design  ?  The  pjrogress  of  the  dividing  up  of  the  mechanic  arts 
and  civil  engineering  marks  the  rate  of  our  progress,  in  the  terms 
of  the  Land  Grant  Act,  "to  promote  the  liberal  and  practical  edu- 
cation of  the  inciustrial  classes  in  the  several  pursuits  and  profes- 
sions in  lile."  All  trades,  classes  and  professions  are  to  be  reached 
with  a  kind  of  education  that  is  related  to  their  work.  One  by 
one  we  are  reaching  jjersons  in  all  walks  and  all  places.  Socially, 
there  are  centuries  of  prejudice  against  the  fanner.  When  edu- 
cation IS  finally  allowed  t(j  reach  him  in  such  a  way  as  to  be 
indispensable  to  him,  it  will  at  last  have  become  truly  democratic. 

In  this  spirit  agriculture  is  di\-ided  into  its  teachable  units. 
The  lists  of  divisions  of  the  teaching  force  or  curriculum  in  the 
larger  agricultural  colleges  illustrate  this  admirably.  In  Illinois, 
for  example,  the  title  of  professors  and  instructors  are  associated 
with  such  divisions  as  thremmatology,  agronomy,  pomology,  oleri- 
culture, floriculture,  soil  physics,  dairy  husbandry,  dairy  manufac- 
ture, horses,  beef  cattle,  swine  husbandr)-,  farm  crops.  At  Cornell 
the  coordinate  departments  of  instruction  in  the  College  of  Agri- 
culture are  classified  as  agricultural  chemistry,  economic  ento- 
mology, soils,  agronomy,  horticulture,  animal   husbandry   with   its 
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sub-department  of  poultry'  husbandry,  dairy  industry,  agricul- 
tural engineering  and  architecture,  the  farm  home,  rural  economy 
and  sociology,  out-door  art  (including  landscape  gardening), 
nature-study  for  teachers,  besides  miscellaneous  courses  —  making 
altogether  thirteen  divisions.  The  courses  now  offered  in  the 
Cornell  College  of  Agriculture,  not  including  the  winter-courses, 
are  76,  of  which  71  are  to  be  given  in  the  next  academic  year. 
Nearly  all  these  courses  comprise  a  half-year's  work. 

While  all  this  subdividing  represents  progress  there  are  disad- 
\'antages  attending  it,  because  it  tends  to  give  a  partial  view  ot 
the  subject.  The  larger  number  of  farmers  must  engage  in  gen- 
eral "  mi.xed  husbandry  "  rather  than  in  specialties.  Farming  is  a 
philosophy,  not  a  mere  process.  The  tendency  of  the  inevitable 
subdividing  of  the  subjects  is  to  force  the  special  view  rather  than 
the  general  view,  as  if,  in  medicine,  students  were  to  become 
specialists  rather  than  general  practitioners.  The  farm-philosophy 
idea  was  represented  by  the  older  teachers  of  agriculture.  Of 
these  men  Professor  Roberts  is  a  typical  example,  and  his  work 
in  making  students  to  be  successful,  all-around  farmers  is  not  yet 
sufficiently  appreciated.  Much  of  this  farm  philosophy  is  now 
coming  into  the  courses  of  instruction  under  the  titles  of  rural 
economy,  rural  economics,  rural  sociology  and  the  like.  I  have 
sometimes  thought  that  the  time  may  come  when  we  will  again 
have  professors  of  ''  agriculture  "  who  will  coordinate  and  synthe- 
size the  work  of  the  agronomist,  soil  physicist,  chemist,  dairyman 
and  others.  However,  the  dividing  has  not  yet  worked  any 
harm,  and  perhaps  my  fears  are  ungrounded  ;  and  it  is  certain 
that  with  increasing  knowledge  and  specialization  the  courses  of 
instruction  must  still  further  divide. 

Another  most  significant  development  in  agricultural  education 
is  the  change  in  attitude  towards  the  college  farm.  Once  it  was 
thought  that  the  college  estate  should  be  run  as  a  "model  farm." 
However,  a  farm  that  sets  a  pattern  to  the  farmer  must  be  con- 
ducted on  a  commercial  basis  ;  yet  it  is  manifest  that  it  is  the 
province  of  a  college  to  devote  itself  to  education,  not  i)rimarily 
to  business.  A  farm  cannot  be  a  '' model  "  for  all  the  kinds  of 
farming  of  the  commonwealth  ;  and  if  it  does  not  represent  fairly 
completely  the  agriculture  of  the  state,  it  misses  its  value  as  a 
pattern.  At  all  events  the  pattern-farm  idea  is  practically  given 
up.  It  is  then  a  Cjuestion  whether  the  farm  shall  be  used  merely 
to  "illustrate," — to  display  kinds  of  tools,  examples  of  fences  and 
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fields,  breeds  of  stock.  This  conception  of  tlie  college  farm  is 
comparable  with  the  old  idea  of  "experiments"  in  agricultural 
chemistry  :  the  teacher  performed  the  experiments  for  the 
students  to  see.  The  prevailing  idea  of  the  college  farm  is  now 
(or  at  least,  I  think,  soon  must  be)  that  it  shall  be  used  as  a  true 
laborator}',  as  the  student  in  chemistry  now  works  first-hand  with 
his  materials  instead  alone  of  receiving  lectures  and  committing 
books.  Is  a  student  studying  cattle?  The  herds  are  his  for 
measurements,  testing  as  to  efficiency,  studying  in  respect  to 
heredity,  their  response  to  feeding,  their  adaptability  to  specific 
purposes,  and  a  hundred  other  problems.  Cattle  are  as  much 
laboratory  material  for  the  agricultural  student  as  rocks  are  for 
the  geological  student  or  plants  for  the  botanical  student.  Tech- 
nical books  were  once  kept  onlv  in  libraries  ;  now  they  are  kept 
also  in  laboratories  and  are  laboratory  equipment.  College 
museums  were  once  only  for  display  ;  now  they  are  also  for 
actual  use  by  the  student.  Barns  are  laboratories,  to  be  as  much 
a  part  of  the  equipment  of  a  college  of  agriculture  as  shops  are 
of  mechanic  arts.  They  should  be  in  close  connection  with  the 
main  buildings,  not  removed  to  some  remote  part  of  the  premises. 
Modern  ideas  of  cleanliness  and  sanitation  are  bound  to  revolu- 
tionize the  construction  and  care  of  barns.  There  is  no  reason 
why  these  buildings  should  be  offensive.  It  was  once  thought 
that  dissecting  rooms  and  hospitals  should  be  removed  from 
proximity  to  other  buildings  ;  but  we  have  now  worked  these 
laboratories  integrally  into  the  plans  of  colleges.  Time  has  now 
come  for  a  closer  assembling  of  the  college  barns  with  the  college 
classrooms.  Likewise  the  entire  farm  is  no  doubt  to  be  used  in 
the  future  as  a  laboratory,  at  least  in  the  institutions  of  university 
grade  —  except  such  part  as  is  used  for  pure  investigation  and 
research.  \\'here,  then,  shall  the  student  go  to  see  his  model 
liarn  ?  To  these  farms  themseU'es  ;  here  a  stock  farm  ;  there  a 
fruit  farm  ;  elsewhere  a  dairy  farm.  The  shops  in  the  colleges  of 
mechanic  arts  have  long  since  come  to  be  true  laboratories  ;  thej' 
do  not  engage  in  railroading  or  manufacturing.  They  do  not  try 
to  "pay  their  wa}-  ;  "  if  they  do  pay  their  way  this  fact  is  only  an 
incidental  or  secondary  consideration.  A  college  of  agriculture 
is  a  teaching  institution  :  it  must  have  equipment  and  laboratories. 
It  will  be  seen  that  the  word  "agriculture  "  has  taken  on  a  new 
and  enlarged  meaning.  The  farmer  is  not  only  a  producer  of 
commodities  :    he   is   a   citizen,   a   member   of  the  commonwealth, 
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and  his  efficiency  to  society  and  the  state  depends  on  his  whole 
outlook.  Also  his  personal  hajjpiness  depends  on  his  outlook. 
He  must  concern  himself  not  alone  with  technic  al  farming,  but 
also  with  all  the  affairs  that  make  up  an  agricultural  community  : 
good  roads,  organizations,  schools,  mail  routes,  labor  movements, 
rural  architecture,  sanitation,  the  assthetic  aspect  of  the  country. 
One  will  be  struck  with  the  new  signification  of  "agriculture"  if 
he  scan  the  titles  of  publications  that  issue  from  governmental 
agricultural  departments,  agricultural  experiment  stations,  agri- 
cultural nature-study  bureaus,  agricultural  colleges. 

I  cannot  close  this  sketch  without  calling  attention  to  the  fact 
that  the  college  of  agriculture  has  obligations  to  the  farmers  of 
its  commonwealth.  The  very  fact  that  every  college  of  agricul- 
ture in  North  America  is  supported  by  public  funds  imposes  this 
obligation.  Moreover,  the  colleges  of  agriculture  and  mechanic 
arts  stand  for  true  democratic  effort,  for  thev  have  a  definite  con- 
stituency that  they  are  called  upon  to  aid.  It  is  desirable  that  as 
many  persons  as  possible  shall  assemble  at  the  college  itself,  but 
those  who  cannot  o;o  to  college  still  have  the  right  to  ask  for  help. 
This  is  particularly  true  in  agriculture,  in  which  the  interests  are 
widely  separated  and  incapable  of  being  combined  and  s)-ndi- 
cated.  Thereupon  has  arisen  the  great  "  extension  "  movement 
that,  in  one  way  or  another,  is  now  a  part  of  the  work  of  every 
agricultural  college.  Education  was  once  exclusive  ;  it  is  now  in 
spirit  inclusi\e.  Tlie  agencies  that  have  brought  about  this 
change  of  attitude  are  those  associated  with  so-called  industrial 
education,  growing  chiefly  out  of  the  forces  set  in  motion  by  the 
Land  Grant  A(  t  of  1S62.  This  Land  Grant  is  the  Magna  Charta 
of  education  :   from  it  in  this  country  we  shall  date   our   liberties. 


LEAFLET    V. 


SUGGESTIONS  FOR.  NATURE-STUDY  WORK.* 


V,Y  AXXA  liOTSJ'ORl)  CO>rSTOCK. 

(tGES'I'IONS  for  nature-study  must  neces- 
sarily be  more  or  less  general.  Nature- 
study  should  be  a  matter  of  obser- 
vation on  the  part  of  the  pupils. 
The  teacher's  part  is  to  indicate 
points  for  observation  and  not  to 
tell  what  is  to  be  seen. 

After  the    child    has    observed    all 
that   it  is  jjossible  for  him  to  see,  the 
remainder    of    the    storv  may  be    told 
him  or  may  be  read. 

The    objects    of    nature-study    should 
Ije    always  in    the    teacher's   mind.     These 
are,  primarilv,  to  culti\'ate  the  child's  jiower  of  observation  and  to 
jjut  liim  in  sympathy  with  out-of-door  life. 

Having  these  objects  clearly  in  mind,  the  teacher  will  see  that 
the  spending  of  a  certain  amount  of  time  each  day  giving  lessons 
is  not  the  most  important  part  of  the  work.  A  great  amount  of 
nature-study  ma)-  be  done  without  spending  a  moment  in  a 
regular  lesson.  In  the  case  of  all  the  things  kept  in  the  school- 
room—  /.  c,  growing  plants,  insects  in  cages  and  aquaria,  tame 
birds  and  domestic  animals  —  the  children  will  study  the  prob- 
lems for  themselves.  The  privilege  of  watching  these  things 
should  be  made  a  reward  of  merit. 

The  use  of  nature-study  readers  should  be  restricted.  The 
stories  in  tliese  should  not  be  read  until  after  the  pupils  have 
completed  their  own  observations  on  the  subjects  of  the  stories. 

Stories  about  ad\'entures  of  animals  and  adventures  with  ani- 
mals may  always  be  read  with  safety,  as  these  do  not,  strictly 
speaking,  belong  to  nature-study.     They  belong  rather  to   liter- 
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ature  and  may  be  used  most  successfully  to  interest  the  child  in 
nature. 

Blackboard  drawings  and  cliarts  should  be  used  only  to  illus- 
trate objects  too  small  for  the  pupil  to  see  \N-ith  the  naked  eye. 
The  pupil  must  also  be  made  to  understand  that  the  object  drawn 
on  the  board  is  a  real  enlargement  of  the  object  lie  has  studied 
with  his  unaided  eye. 

The  use  of  a  simple  lens  often  contributes  much  interest  to  the 
work  of  observation.  The  compound  microscope  may  be  used 
to  show  some  exceptionally  interesting  point,  as  the  compound 
eyes  of  insects,  the  scales  on  the  Initterflv's  wing,  or  the  viscid 
thread  of  the  spider.  But  this  is  by  no  means  necessary.  Xature- 
study  work  does  not  actually  require  the  use  of  either  microscope 
or  lens,  although  the  latter  is  a  desiraole  adjunct. 

The  great  danger  that  besets  the  teacher  just  beginning  nature- 
study  is  too  much  teaching,  and  too  many  subjects.  In  mv  own 
work  I  would  ratlier  a  child  spent  one  term  f.nding  out  how  one 
spider  builds  its  orb  web  than  that  he  should  study  a  dozen  dif- 
ferent species  of  spiiders 

If  the  teacher  at  the  end  of  the  year  lias  opened  the  child's 
mind  and  heart  in  two  or  tliree  directions  nature-ward,  she  has 
done  enough. 

In  teaching  about  animals,  teach  no  more  of  the  anatomy  than 
is  ob\'iouslv  connected  with  the  distinctive  haliits  of  each  one  ; 
/.  ('.,  the  hind  legs  of  a  grasshojiper  arc  long  so  that  it  can  jump, 
and  the  ears  of  a  rabbit  are  long  so  that  it  can  hear  the  approach 
of  its  foes. 

^^'llile  it  is  desirable  for  the  teacher  tn  know  more  than  she 
teaches,  in  nature-study  she  may  well  be  a  learner  ^^•ith  her  pupils 
since  the)'  are  likeh'  any  day  to  read  some  page  of  nature's  book 
never  before  read  by  human  eyes,  'i'his  attitude  of  companion- 
ship in  stud\'ing  with  her  pnipils  will  have  a  great  \'alue  in  enab- 
ling her  to  maintain  happy  and  pleasant  relations  -with  them.  It 
has  also  great  disciplinary  value. 

Reasons  for  and  against  graded  courses  in  nature-study. 
The    question    whether   there   should    be    a    graded    course    in 

nature-study  is  decidedly  a  query  with  two  answers. 

The  reasons  why  there  should  not  be  a  graded  course,  are: 

ist.  The  work    should  be  spontaneous  and  should  be  suggested 

each    day   by  the   material   at   hand.      Mother    Nature   follows  no 
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schedule.     She  refuses  to  produce  a  violet  one  day,  an  oriole  the 
next,  and  a  blue  butterfly  on  the   third. 

2d.  A  grided  course  means  a  hard  and  fast  course  which  each 
teacher  must  follow  whether  or  not  her  tastes  and  training 
coincide  with  it. 

3d.  There  is  no  natural  grading  of  nature-stud)'  work.  A  sub- 
ject suited  for  nature-study  may  be  given  just  as  successfully  in 
the  first  as  in  the  fifth  grade. 

There  is  onlv  one  reason  why  a  nature-study  course  should  be 
graded,  and  that  is  so  cogent  that  it  outweighs  all  the  reasons  on 
the  other  side  :  the  training  of  the  grade  teacher  in  nature-study 
is  at  present  so  limited  in  subject-matter  that  if  the  course  were 
ungraded  the  same  work  would  be  given  over  and  over  in  the  suc- 
cessive grades  until  the  pupils  became  utterly  weary  of  it.  To 
many  a  pupil  in  the  lower  grades  to-day,  nature-study  means  the 
sprouting  of  beans  and  peas  and  nothing  more.  As  a  matter  of 
experience,  we  believe  that  after  a  nature-study  subject  is  once 
studied  it  should  be  dropped  entirel)-,  the  pupil  should  not  again 
meet  it  in  the  schoolroom  until  he  finds  it  in  its  respecti\'e  science 
in  the  high  school  or  college.  On  this  account,  we  have  been 
persuaded  that  a  graded  course,  or  at  least  a  consecutive  course, 
is  necessary. 

The  following  suggestions  about  grading  the  course  are  given 
with  a  hope  of  being  helpful,  and  not  because  we  believe  that  the 
courses  indicated  are  necessarily  the  best  courses  possible.  W'c 
have  graded  each  subject  so  that  a  teacher  may  follow  her  own 
tastes  and  inclinations,  and  may  not  be  forced  to  teach  zoology 
when  her  interests  are  entirely  with  botanv,  or  vice  versa. 

We  have  tried  to  gi^'e  a  distincti\'e  trend  to  the  observations  for 
each  year,  and  have  suggested  a  line  along  which  the  work  may 
be  done. 

As  a  matter  of  fact,  however,  the  time  to  study  any  living  thing 
is  when  you  chance  to  find  it.  If  you  find  an  interesting  cater- 
pillar or  cricket  or  bird,  study  it,  whatever  your  grade  of  work. 
The  probabilities  are  that  it  may  be  long  before  you  chan<-e  ujjon 
these  same  species  again. 

It  has  been  the  experience  of  most  teachers  that  the  lower 
grades  are  much  more  interested  in  nature-study  than  are  the 
higher.  Especially  are  the  seventh  and  eighth  grades  difficult  to 
interest.  Therefore,  we  have  made  this  part  of  the  course 
economic  in  its  bearing,  hoping  that  this  may  appeal  to  the 
grown-up>  feeling  of  pupils  of  these  grades. 
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INSECTS. 

First  Grade. 

The  first  year  of  "work  with  insects  may  well  be  restricted  to 
familiarizing  the  pupils  with  the  three  most  striking  phases  in  the 
life  of  insects  with  complete  metamorphosis,  /.  c,  the  larva;,  the 
pupre,  and  the  winged  insects.  ^Nlotlis  and  butterflies  are  espe- 
cially adapted  for  this  work  with   the  small  children. 

Fall  work. —  In  September  there  are  still  many  cate-rpillars  feed- 
ing. Bring  them  in  the  schoolroom  and  feed  them  in  breeding 
cages.  For  different  forms  of  cheap  breeding  cages,  see  Insect 
Life,  pp.  T^zii-^T^o  ;  Cornell  Teachers'  Leaflet,  No.  5  (Xo.  XIX,  this 
volume)  ;   Lessons  in  X'^ature-.Study,  p.  45. 

During  October  many  of  the  hairy  caterpillars  will  be  found 
hurrying  along  in  quest  of  suitable  winter  quarters.  The  ■;  should 
be  brought  in  and  put  in  box  cages  ha\-ing  sand  or  dirt  in  the  bot- 
tom. The}'  are  seeking  secluded  corners  in  which  to  curl  up  and 
hide  during  the  cold  weather.  Some  of  them  pass  the  winter  in 
their  cocoons,  and  some  do  not.  Insect  Life,  pp.  239-241  ;  Manual 
for  Study  of  Insects,  pp.  317-324  ;  Moths  and  ISutterflies,  (/'), 
pp.  191-19S. 

Bring  in  as  many  cocoons  as  possible.  November  or  December 
after  the  lea\-es  have  fallen  from  the  trees,  is  the  best  time  in 
which  to  hunt  for  the  cocoons  of  Cc-iropia,  rroiiu-fhca,  and  Cxiithia. 
Insect  Life,  pp.  194-196  ;   Moths  and   Butterflies,  (/;),  pp.  1 19-180. 

Teach  the  pupils  the  difference  between  the  cocoon  and  the 
pupa.  The  pupa  is  the  quiescent  form  of  the  insect.  The  cocoon 
is  the  silken  bag  covering  it,  and  is  always  made  by  the  cater- 
pillar before  it  changes  to  a  pupa. 

If  possible  bring  in  some  butterfly  lar\-M.  In  September  many 
may  be  found.  The  cabbage  butterfly  especially  is  always  with 
us.  Insect  Life,  p.  245.  Also  the  larvte  of  the  black  swallow-tail 
may  be  easily  found.  Insect  Life,  p.  243  ;  Everyday  Butterflies, 
p.  130  ;   ]Moths  and  Butterflies,  (/'),  p.  39. 

Show  the  children  (do  not  tell  them)  that  the  butterfly  caterpil- 
Lars  do  not  make  cocoons,  but  that  the  naked  pupa  is  suspended 
by  a  silk  button,  and  in  some  cases  also  by  a  silk  thread. 

Many  teachers  complain  that  but  few  of  the  moths  are  able  to 
get  out  of  the  cocoons.  The  usual  reason  for  this  is  that  in  the 
heated  atmosphere  of  the  schoolroom  the  cocoons  become  too  dry. 
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To  obviate  this,  the  cocoons  should  be  dipped  In  water  every 
week  or  tv;o. 

Spring  work. —  During  the  spring  term  use  the  apple-tree  tent- 
caterpillars.  Cornell  Teachers'  Leaflet,  No.  5  (No.  XIX,  this 
volume);  Moths  and  Butterflies,  (/'),  p.  201.  Show  the  four  stages 
of  the  insect  :  egg,  caterpillar,  pupa,  and  moth.  Pay  especial 
attention   to   the  way  in  which  the  caterpillars  grow. 

Suniinaiy  of  methods. —  This  whole  year's  work  may  be  done 
with  no  regular  "  lessons,"  and  all  the  time  recjuired  will  be  the 
care  of  the  breeding  cages  and  the  time  given  to  hunting  for  the 
caterpillars  and  cocoons.  The  child's  reading  may  be  selected 
from  the  many  stories  of  the  caterpillars,  moths  and  butterflies. 
Yet  be  very  careful  to  make  each  child  understand  that  he  him- 
self is  studying  out  the  especial  story  of  each  caterpillar  and 
cocoon  in  the  schoolroom. 

Second  Gradf.. 

The  plan  for  the  second  year  is  to  continue  the  study  of  the 
life-histories  of  insects.  The  pupil,  ha\'ing  learned  the  different 
stages  of  the  moths  and  butterflies,  should  learn  that  all  insects 
do  not  experience  such  marvelous  changes  of  form. 

Fall  work. —  Arrange  a  breeding  cage  like  figs.  288,  289,  Insect 
Life,  \).  329,  placing  fresh  sod  in  the  flower  pot  and  covering  the 
lamp  chimney  with  a  square  of  wire  netting.  Push  the  glass 
chimney  down  into  the  earth  so  as  to  allow  no  crevices  through 
which  the  insects  may  escape.  In  such  a  cage,  place  grasshoppers 
and  crickets    of  all   sizes,    and    studv    their   growth.     Insect   Life, 

VV-  33-37- 

Show  the  pupils  that  the  young  grasshopper  looks  like  the  old 
one  except  that  the  wings  are  shorter  ;  the  same  is  true  of  crickets. 
Keep  the  sod  damp  so  the  grass  will  not  become  dry  ;  and  when 
it  gets  too  old  replace  it  with  other  sod.  A  good  way  to  Vtt\) 
these  insects  alive  and  to  keep  the  children  interested  in  them  is 
to  plant  wheat  and  grass  seed  in  several  flower  pots,  and  then  to 
move  the  glass  chimney  from  pot  to  pot,  giving  the  insects  fresh 
pasturage  when  needed. 

As  early  as  possible  start  some  aijuaria.  Cornell  Teachers' 
Leaflet,  No.  11  (No.  XII,  this  volume)  ;   Insect   Life,   pp.  330-332. 

The  mosquito  is  one  of  the  most  available  insects  for  study 
in  the  a(|uarium.  Insect  Life,  pp.  131-136  ;  Lessons  in  Nature- 
Study,  p.  12. 
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The  nymphs  of  dragon  flies  and  damsel  flies  and  many  others 
may  be  studied  during  the  entire  winter.  Insect  Life,  pp.  140-142  ; 
Cornell  Teachers'  Leaflet,  No.  11  (No.  XII,  this  volume)  ;  Outdoor 
Studies,  p.  54.  Those  that  have  cannibalistic  habits  should  be 
kejjt  ai)art,  each  one  in  a  separate  jar.  They  may  be  fed  by  drop- 
ping into  the  jar  a  bit  of  raw  beefsteak  tied  to  the  end  of  a  string 
The  pjurpose  of  the  string  is  tliat  the  uneaten  meat  may  be  with- 
drawn before  it  decays.  It  should  not  be  left  in  the  water  more 
than  twentv-four  hours.  The  insects  do  not  need  feeding  more 
than  twice  a  week. 

S/>ri//ff  7LV/-/C. —  In  the  spring  get  new  material  for  the  aquaria. 
In  pools  wliere  there  are  many  dead  leaves  look  for  the  caddice 
worms  that  build  the  log  caliin  cases,  for  these  may  be  kept  in 
aquaria  that  have  no  running  water.     Insect  Life,  ]>.  149. 

While  we  advise  the  introduction  of  the  acpiaria  during  the 
second  year,  their  use  should  be  continued  during  the  following 
four  grades  ;  there  are  alwa)-s  new  things  to  study  in  ponds  and 
streams,  and  nothing  so  fascinates  a  child  as  watching  the  move- 
ments of  tliese  little  denizens  of  tlie  water. 

Siniiiiiary  of  iiuihods. —  There  need  be  no  set  lessons  in  the  work 
of  the  second  \'ear,  unless  the  teacher  in  a  few  words,  now  and 
then,  chooses  to  call  attention  to  certain  things  as  the  occasion 
seems  to  demand.  Tlie  object  of  the  year's  work  is  to  teach  the 
pui)il  the  life  histories  of  insects  which  have  no  (piiescent  or  pupa 
stage,  and  this  should  be  accomplished  by  simple  observation  of 
specimens  bred  in  the  schoolroom. 


Third  (trade. 

The  general  subject  of  this  year's  work  may  well  be  the  Homes 
of  Insects.  This  is  a  most  interesting  topic,  and  if  well  taught  will 
inspire  the  pupils  to  much  indiyidual  obseryation  and  collecting. 

The  questions  to  be  asked  concerning  insect  homes  are  : 

Of  what  material  arc  they  made  ?  How  are  they  made  ?  What 
is  tlie  juirpose  of  the  home?  Isit  made  by  the  insect  for  itself  to 
liye  in,  or  is  it  made  by  the  mother  for  the  protection  of  her 
young?  Is  it  made  as  a  protection  for  the  insects  while  they  are 
eating,  or  do  the\'  go  out  to  feed  and  come  back  only  to  rest  and 
spend  the  night  or  day  ? 

Fall  loork. —  Leaf  rollers  :  Insect  Life,  \i.  206  ;  "Wa\-s  of  the  Six- 
Footed,  p.  1 19. 

Leaf  miners  :   Insect  Life,  p.  20S  ;  Ways  of  the  Six- Footed,  [).  29. 
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Galls  :  Insect  Life,  p.  210  ;  Outdoor  Studies,  pp.  18,  38-39. 

Fall  web  worm  :  Insect  Life,  p.  200. 

Scallop  shell  moth  :  Insect  Life,  p.  201. 

Nests  of  silver  spotted  skipjier  :  Insect  Life,  p.  203  ;  Every- 
day Butterflies,  p.  190. 

Bag  worms  :  Insect  Life,  p.  204.  Ant  lions  :  Outdoor  Studies, 
p.  81. 

Carpenter  bees  :  Ways  of  the  Six-Footed,  p.  108. 

Tiger  beetle  larvje  :  Insect  Life,  pp.  270-272. 

All  kinds  of  cocoons  are  found  by  the  children.  Ask  concerning 
the  cocoons  :  Where  did  you  find  them  ?  Were  they  in  protected 
places  ?     Why  ? 

Of  these  nests  there  are  many  more  than  those  mentioned  above. 
In  fact,  to  one  who  sees  what  he  looks  at,  every  plant,  every  tree, 
every  fence  corner  and  every  foot  along  the  country  path  contains 
many  most  interesting  homes.  The  leaf  rollers  and  leaf  miners 
are  the  most  common  and  most  easily  found  of  all. 

Spring  7L'ork. —  The  spring  work  in  this  subject  may  he  to  study 
the  way  in  which  caddice  worms  make  their  houses  ;  take  a  cad- 
dice  worm  out  of  its  house  and  watch  it  build  another.  This  is  a 
new  phase  of  the  studv  of  caddice  worms,  "\^'ays  of  the  Si.v- 
Footed,  p.  133. 

Studv  the  homes  of  beetles  under  sticks  and  stones,  and  find 
the  homes  of  the  engraver  beetles  under  bark.  Insect  Life, 
p.  216.  This  work  must  necessardy  be  done  1)\'  the  pupils  out  of 
school  hours,  and  their  discoveries  and  sjiecimens  of  homes 
should  be  made  topics  for  lessons  for  the  wliole  school. 

During  this  term  begin  a  butterfly  calendar,  made  on  the  same 
plan  as  the  bird  calendar.  A  collection  of  butterflies  might  be 
started  for  the  schoolroom  in  connection  with  the  calendar.  Study 
the  specimens  caught  and  determine  whether  they  hibernated  as 
adults  or  chrvsalids.  If  their  wings  are  battered  and  torn,  they 
spent  the  winter  as  adults.  If  they  are  bright  in  colors  and  their 
wings  perfect,  they  spent  the  ^^■inter  in  tlie  chrysalis  state. 

Hints  for  collecting  insects  :  Cornell  Teachers'  Leaflet,  No.  7 
(No.  XVIII,  this  volume)  ;  Insect  Life,  pp.  2S3-314  and  pp.  48-49. 
How  to  Know  the  Butterflies. 

Summarv  of  methods. —  The  work  in  the  third  grade,  as  outlined, 
requires  a  lesson  period  now  and  then  when  single  specimens  are 
brought  in  by  individual  pupils.  Each  pupil  should  examine  the 
specimen,  and  after  that  the  lesson  ma\-  lie  given. 
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Fourth  Grade. 

After  having  studied  Insect  Homes,  the  pupils  will  be  ready  to 
take  up  the  broader  subject,  How  Insects  Live.  The  work  of  this 
year  may  be  given  on  this  subject. 

In  order  to  study  the  life-histories  of  insects,  the  pupils  should 
know  some  things  about  insect  anatomy.  If  the  work  as  indi- 
cated in  the  previous  grades  has  been  followed,  the  pupils  know 
the  number  of  legs,  wings,  and  compound  eyes  most  insects  nave, 
without  ever  having  killed  a  specimen  or  having  received  a  special 
lesson  in  insect  anatomy.  Now  teach  the  children  how  insects 
breathe  and  how  they  eat.  Show  the  spiracles  on  the  body  of 
any  caterpillar  which  is  not  hairy  ;  they  may  be  seen  on  the  abdo- 
men of  a  grasshopper  or  of  a  butterfly  that  has  not  too  many  large 
scales  to  cover  them. 

After  they  have  seen  these  spiracles  or  breathing  pores,  give  a 
lesson,  illustrated  by  chart  or  blackboard,  showing  that  these  holes 
lead  to  the  breathing  tubes  of  the  bodj^.  Manual  for  the  Study 
of   Insects,  pp.   73-75. 

To  show  how  insects  eat,  allow  the  pupils  to  watch  the  follow- 
ing insects  in  the  breeding  cages  while  feeding  :  a  grasshopper;  a 
leaf  beetle  (potato  beetle  is  a  good  example)  ;  anv  caterpillar  ;  an 
ant  ;  and  a  wasp.  Show  that  all  these  have  mouth  parts  made  for 
biting.  Let  the  pupils  see  an  aphid  sucking  the  juice  of  a  plant  ; 
this  may  be  done  by  bringing  in  a  twig  infested  by  aphids.  Let 
the  pupils  see  the  water  bugs  in  the  aquarium  eat.  Insect  Life, 
pp.  123-131,  and  pp.  137-140.  Let  them  watch  a  fly,  a  lioney 
bee,  and,  if  possible,  a  butterfly  or  moth,  eat.  All  these  have 
mouth  parts  made  for  sucking.  All  this  work  should  be  original 
investigation  on  the  i)art  of  the  pupils. 

After  the  pupils  find  out  how  insects  breathe  and  eat,  let  them 
see  how  each  insect  lives  a  life  adapted  to  its  own  peculiar  needs. 
Try  to  feed  some  cabbage  worms  on  clover  or  grass.  Then  try 
turnip  or  mustard  leaves,  and  watch  the  result.  Change  the 
potato  beetle  larvfe  to  some  other  plant,  and  watch  the  result. 

Let  the  pupils  first  find  out  how  the  insects  breathe  in  the  water. 
Each  insect  in  the  aquarium  tells  a  different  story  as  to  its  way  of 
getting  air.  The  teacher  will  find  all  these  stories  indicated  in 
the  chapters  in  Insect  Life  devoted  to  pond  and  brook  insects. 

Call  especial  attention  to  protective  coloring  of  insects.  Show 
that    \\'hen    an    insect    resembles    its    surroundings    in    c(jlor   it    is 
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thereby  enabled  to  escape  its  enemies  ;  or,  if  need  be,  is  enabled 
to  creep  upon  its  prey  unobserved. 

Note  the  color  of  the  grasshopper  in  the  road  ;  color  of  meadow 
grasshopper  ;  color  of  tlie  caterpillars  of  the  cabbage  butterfly 
(green  and  hard  to  find).  Notice  the  shape  and  color  of  walking 
sticks  ;  color  of  the  katydids.  Note  the  bright  color  of  the  larvse 
of  potato  l)eetle.  Why  ?  (They  are  distasteful  to  birds,  and  their 
colors  advertise  the  fact.)  Study  the  Monarch  butterfly  and  the 
Viceroy.  Everyday  Butterflies,  p.  95  and  p.  297  ;  Ways  of  the  Six- 
Footed,  p.  39.  Bring  out  strongly  in  all  this  work  that  the  insect 
in  order  to  live  must  have  its  special  food  plant  and  must  escape 
notice  of  its  enemies.  This  is  the  proper  place  to  begin  the  study 
of  the  valuable  work  done  by  birds  m  destroying  insects. 

In  addition  to  this  general  work,  study  especially  the  wasps. 

Solitary  Wasps  :  Mud  daubers.  Bring  in  their  nests  and 
examine  them.  Ways  of  the  Six-Footed,  p.  96.  How  are  the  nests 
provisioned,  and  for  what  purpose  were  they  made?  Find,  if 
possible,  nests  of  other  solitary  wasps.  Insect  Life,  p.  218,  p.  262, 
p.  264. 

Social  ^^'asps  :  Bring  in  a  deserted  nest  of  \ellow-jackets.  Of 
what  is  it  made  ?  How  ?  What  for  ?  Do  the  wasps  store  honey  ? 
Do  they  live  as  a  colony  during  the  winter  ?  .\ll  these  questions 
may  be  answered  by  a  pupil  who  knows  of  a  3'ellow-jackets'  nest 
in  the  fall  and  watches  it  during  the  winter.  For  the  teacher 
there  are  discussions  of  these  insects  in  Manual  for  .Study  of 
Insects,  pp.  660-664.     ^Vasps  and  their  Ways. 

Continue  the  butterfly  collection  and  the  butterfly  calendar. 

Spring  work. —  In  the  spring,  begin  a  collection  of  moths  for 
the  schoolroom.     Insect  Life,  p.  50.     Cater])illars  and  Moths. 

In  the  spring,  notice  when  the  first  liouse-flies  appear.  What 
happens  to  the  house-fly  in  winter?  (Send  for  Circular  No.  35, 
second  series,  Div.  of  Entomology  of  Department  of  Agricul- 
ture, \\'ashington,  D.  C,  for  the  life-history  of  the  house-fly.) 
Explain  that  one  female  destroyed  early  in  the  season  means  thou- 
sands fewer  late  in  the  season. 

Encourage  the  children  to  bring  to  tlie  schoolroom  all  sorts  of 
flies  and  compare  them  with  the  house-fly.  The  object  of  this  is 
to  teach  something  of  the  wonderful  variety  of  forms  among 
small  and  inconspicuous  insects.  Make  a  collection  of  flies  for 
the  schoolroom.    For  description  of  flies,  see  Insect  Life,  pp.  83-S4. 

A  good  plan  for  the  spring  work  is  to  keep  the  pupils  interested 
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in  the  first  appearance,  after  the  vicissitudes  of  winter,  of  each 
insect  which  it  is  possible  for  them  to  find.  Note  that  insects  do 
not  appear  before  their  food  plants  appear. 

Summary  of  objects  a)id  methods. —  The  questions  to  be  answered 
during  the  whole  year's  work  are  :  How  do  the  Insects  live, —  on 
what  do  they  feed  ?  How  do  they  escape  their  enemies  ?  What 
happens  to  them  in  winter  ?  How  are  the  new  broods  started  in 
the  spring?  The  work  is  chiefly  observation,  but  occasional  les- 
sons may  be  given  and  stories  may  be  told  to  keep  the  interest  in 
the  work  from  flagging. 

Fifth  Grade. 

Fall  uwi-k. —  Study  the  Bees  and  Ants. 

Fit  up  ants'  nests.     Insect  Life,  p.  278. 

Teach  the  whole  life-history  by  allowing  the  pupils  to  colonize 
the  nests.  Manual  for  Study  of  Insects,  pp.  633-639  ;  Insect  Life, 
p.  271.  Make  observations  upon  the  ci^gs,  piipic,  workers,  males, 
females.  What  are  the  winged  forms  that  appear  in  swarms  in 
June  and  July. 

Let  the  pupils  observe  the  relation  of  ants  to  aphids.  This  may 
be  done  on  almost  any  shrub  or  roadside  plant.  Home  Nature- 
Study  Lesson  1904,  No.   S. 

The  teacher  shoukl  read  Sir  John  Lubbock's  "  Ants,  Bees  and 
Wasps." 

Many  stories  on  these  subjects  mav  be  told  and  read,  especiallv 
those  concerning  the  habits  of  exotic  ants  and  ant  wars  which  the 
children  are  not  likely  to  see  ;  also  of  the  slave-making  ants. 
These  sla\-e-making  ants  are  quite  common  in  New  York  State  ; 
their  nests  may  be  found  under  stones.  Thev  resemble  the  brown 
mound-builder  ant  ;   the  slaves  are  black. 

Spring  ic'ork. —  In  the  sjDring  work  in  this  grade,  study  the  habits 
of  the  honey  bee.  .\n  observation  hive  is  desirable  but  not 
necessary.  Bring  in  the  honeycomb  filled  with  honey.  If  there 
are  apiarists  in  your  neighborhood,  they  Avill  gladly  give  you  speci- 
mens of  brood  in  the  comb.  Read  The  Bee  People  and  the 
Manual  for  Study  of  Insects,  p.  673. 

Develop  all  the  facts  of  the  wonderful  life  in  the  hive  by  letting 
the  pupils  observe  them  as  far  as  possible.  Then  give  them  the 
many  interesting  stories  : 

Story  of  the  Workers. 

Story  f)f  tlie  Queen. 
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Story  of  the  Drone, 

Story  of  the  Bee  Larva. 

Story  of  Honey  Making. 

Story  of  Wax  and  Comi)  INlaking, 

Storv  of  the  Swarm. 

In  connection  with  the  study  of  the  honey  bee,  study  the  bum- 
ble bee.  Manual  for  Study  of  Insects,  pp.  672-673  ;  Insect  Life, 
p.  256.  Begin  with  the  study  of  the  big  queen  that  appears  in 
May  or  June.  Show  that  she  is  of  great  benefit  to  us  and  must 
not  be  harmed  or  frightened.  Let  the  bumble  bee's  nest  be  a 
problem  for  summer  observation,  and  finish  the  study  in  the  ne.\t 
grade  in  the  fall. 

Siiiiiiiiarx  of  objects  and  iiicthoJs. —  The  work  of  this  year  should 
ha\'e  for  its  objects  the  harmonious  life  of  social  insects  ;  their 
unselfislr  work  for  each  other  ;  their  devotion  to  their  respecti\e 
colonies  ;   their  ways  of  building  and  of  defending  their  habitations. 

The  work  should  be  Ijased  upon  observations  made  by  the 
pui)ils  in  and  out  of  the  schoolroom.  Many  lessons  should  Ije 
gi\-en,  mostly  in  the  form  of  stories.  Ways  of  the  Six-Footed, 
pp.  55-94. 

Sixth  CJradf.. 

Fall  luork. —  Study  the  spiders.  Lessons  in  Nature-Study,  p. 
103  ;  Insect  Life,  pp.  223-232.  Cornell  Teachers'  Quarterl)', 
final  number  (No.  X\',  this  volume). 

In  order  to  study  spiders,  the)-  need  not  be  handled  with  bare 
hands.  While  all  spiders  are  \"enom()us  t(j  the  same  extent,  per- 
haps, that  a  mosquito  or  a  bee  is  \enomous,  there  is  only  one 
species  in  the  eastern  L'nited  States  (and  that  is  \'ery  rare)  the 
bite  of  which  need  be  feared  by  human  beings. 

The  use  of  spiders  in  nature-study  does  not  have  to  do  with 
handling  li\ing  specimens,  but  rather  with  the  liabits  of  the  differ- 
ent species  and  the  building  of  the  webs.  Iir  catching  spiders 
to  bring  into  the  schoolroom,  use  the  method  indicated  by  Pro- 
fessor Kellogg  in  Nature-Study  Lessons.  Capture  the  specimen 
by  the  use  of  a  [nil  box  :  take  the  box  in  one  hand  and  the  cover 
in  the  other,  and  catch  the  spider  by  sudilenly  closing  the  box 
over  it. 

'I'he  pupils  should  be  made  to  obser\-e  the  chief  dilferences 
between  spiders  and  insects  :  /.  c,  spiders  have  two  regions  of  the 
body  instead    of  three    as   in   insects  ;   eight   legs    instead   of    six, 
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simple  e)-es  instead  of   compound.     Compare  sjjiders  with  daddy- 
long-legs. 

If  the  teaclier  chooses  to  kill  a  specimen  and  show  the  arrange- 
ment of  the  eyes  and  the  sjjinnerets  under  the  microscope,  she 
may  do  so.  This  is  not  necessary,  although  I  have  seen  it  done 
successfully  in  the  sixth  grade.  Diagrams  and  blackboard  draw- 
ings may  be  used  instead  of  the  microscope. 

Let  the  pupils  obser\'e  the  uses  of  silk  hy  tlie  spider  : 

I.  Snare  for  ])re)'.  2.  To  enwrap  jjrey  when  first  entangled. 
3.  Nests  for  eggs.  4.  Lining  for  habitations,  5.  Means  of 
locomotion. 

Litroduce  the  grass  spider  into  the  schoolroom  in  glass  jars  con- 
taining grass  sod,  and  let  the  pupils_obser\-e  it  at  work. 

Encourage  a  study  of  cobwebs.  Capture  the  owner  of  an  orb 
web,  and  bring  it  in  a  glass  jar  to  the  schoolroom.  Try  to  give  it 
its  natural  en\"ironment  ;  /.  r.,  some  sort  of  frame  or  branch  of 
tree  on  which  it  niav  fasten  its  web. 

The  orb  web  :  i.  How  is  it  made?  2.  Uf  how  many  kinds  of 
silk  ?  3.  Tlie  wa\'  the  spiral  tliread  is  arranged  as  shown  by  dra\\'- 
ings.  4.  Tlie  jiosition  of  the  spider  on  the  web.  5.  The  way  the 
spider  passes  from  one  side  of  tlie  web  to  the  other  6.  The  way 
it  treats  its  ]-irey  wlien  the  "\-ictim  is  once  entangled. 

Tlie  engineering  aliilitv  shown  in  making  this  web  is  one  of  the 
most  niar^'elous  tilings  m  all  the  realm  of  animal  life.  These 
ol)servations  may  well  co\-er  two  montlis  of  this  term. 

.Studv  the  ballooning  spiders,  the  jumpting  spiders,  the  running 
sjiiders,  and  the  crab  spiders.  .Study  as  nianv  egg-sacs  of  spiders 
as  piossible. 

.Another  topic  for  stud\-  during  the  fall  term  is  the  Songs  of 
Lisects.  Insect  Life,  p.  235.  ISring  m  the  katydids,  crickets,  and 
meadow  grasshop[)ers,  jjlace  them  in  cages  containing  green  sod, 
and  observe  them  while  tliey  are  singing.  Note  that  only  the  males 
sing.  Show  the  ears  of  the  crickets,  katydids,  and  meadow  grass- 
lioppers  in  the  elbows  of  their  front  legs.  The  ear  of  the  grass- 
hopper is  on  the  side  of  the  segment  of  the  abdomen  next  to  the 
tliorax.     "\^'ays  of  the  Six-Footed,  jip.  3-27. 

Stud)'  snowy  tree  cricket,      ^[anual  for  Study  of  Lisects,  p.  iiS. 

If  possible,  get  a  cicada  as  these  insects  continue  to  sing  through 
the  warm  days  of  September.  Show  tlie  cover  to  the  drums  on  the 
lower  side  of  the  common  cicada.  Cornell  Nature-Study  IJulle- 
t'n.  No.  r,  ]).  24  (No.  "^'I,  this  \-olunie),     Tliis  can  be  made  a  most 
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interesting  subject,  and  pupils  should  be  encouraged  to  do  obser- 
vation work  outside  of  school. 

Begin  a  general  collection  for  sclioolroom. 

Sfriiis;  work. —  Continue  making  a  general  collection  for  the 
schoolroom,  and  specialize  in  this  direction.  When  an  insect  is 
brought  in  and  added  to  the  collection,  if  the  teacher  knows  the 
insect,  a  lesson  should  be  given  on  its  life  and  habits.  This  con- 
necting of  the  life  and  habits  of  the  insects  with  the  collection  of 
dead  specimens  is  of  greater  value  from  a  nature-study  point  of 
Tiew  than  the  collection  itself. 

Summary  of  methods. —  ^Vhile  this  year's  work  must  be  based 
on  the  observations  of  the  pupils  in  the  schoolroom  and  out-of- 
doors,  yet  many  interesting  lessons  may  be  given  by  the  teacher. 

Seventh  (iR.vDE. 

The  study  of  this  entire  year  may  be  the  relation  ot  insects  to 
flowers.  JNIost  of  the  references  are  given  in  the  Plant-life  work 
for  this  grade. 

The  insect  work  maybe  limited  to  :  What  insects  \isit  flowers^ 
How  do  they  carry  pollen  '  How  does  each  kind  of  insect  reach 
the  nectar?  AVhich  insects  are  robbers,  and  which  are  true 
pollen  carriers?  The  use  of  pollen  by  insects.  Outdoor  Studies, 
pp.  7-12. 

Take  up  the  study  of  golden  rod  and  its  insect  \'isitors,  /,  (•.,  let 
the  pupils  watch  a  bunch  of  golden  rod  and  note  all  the  insect 
visitors.  For  directions  concerning  this  work  see  Outdoor  Studies, 
pp.  29-46. 

In  the  same  way  take  up  the  study  of  asters  and  the  late  flowers, 
and  their  insect  visitors.  Describe  the  visitor  ;  what  it  does  ; 
what  part  of  the  plant  it  visits. 

Summary  of  objects  and  methods. —  The  object  of  this  whole  year's 
work  is  to  show  the  beautiful  inter-relation  between  insects  and 
flowers.  The  studies  must  necessarily  be  made  in  the  held.  But 
many  delightful  lessons  may  be  given  on  the  structure  of  flowers, 
that  make  of  greatest  use  to  the  flowers  tlie  work  of  insect  visitors. 

Eighth  Gk.^uio. 
The  object  of  this   year's  work   is   the  economic  side  of   insect- 
study.      Idany  pupils  do  not  continue  these  studies  to  high  school 
or  college.     Vet  if  they  have  homes  with  gardens  or  trees   in   city 
or  countr\-,  tiie)-  must  learn  to  cope  vrith  the  many  insect  enemies 
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tliat  feed  upon  cultivated  plants.  They  should  also  learn  to  dis^ 
criminate  between  insect  friends  and  foes.  They  should  learn  the 
best  methods  of  combating  the  foes  and  preserving  the  friends. 

Explain  first  that  in  fighting  an  insect  enemy  we  must  know  how 
it  eats.  If  it  inserts  its  beak  in  the  stem  of  the  plant  there  is  no 
use  trying  to  kill  it  by  putting  poison  on  the  leaves. 

Common  Insect  Foes. 

To  be  studied  in  the  schoolroom  : 

Fall  work. —  Codlin-moth.  Insect  Life,  ]i.  iSo.  Show  work  on 
an  apple,  and  give  methods  of  destroying  it. 

Plum  curculio.     Insect  Life,  p.  1S2. 

The  pomace  flies.     Insect  Life,  p.  184. 

Scale  insects.     Manual  for  Study  of  Insects,  pp.  165-174. 

Potato  beetle.     Manual  for  Study  of  Insects,  ]).  176 

Spring  'iuork. —  Tussock  moths  and  canker  worms.  Circular  No. 
9,  2d  Series,  Dept.  Agr.,  Div.  of  Ent.,  "Washington,  1).  C\  Cornell 
Teachers'  Circular,  No.  i. 

Cabbage  «-orms.      How  to  Know  the  Butterflies. 

Currant  worms.      Manual  for  Study  of  Insects,  pp.  613-614. 

Plant  lice  or  aphids.      Insect  Life,  pp.  177-178. 

Car])et  beetle.  Circular  No.  5,  2d  Series,  Dept.  Agr.,  ^\"ashing- 
ton,  1).  C.  ;    Manual  for  Study  of  Insects,  \).  539. 

Clothes  moth.  ?\Ianual  for  Stud}-  of  Insects,  p)p  257-258  ;  Cir- 
cular No.  36,  2d  Series,  Dept.  Agr.,  W'asliington,  D.  C. 

Tent  caterpillar.  Cornell  'Peachers'  Leaflet,  No.  5  (No.  XIX, 
tliis  volume). 

A  studv  of  s])ra\'ing  should  lie  made.  Insects  and  Insecticides, 
pp.  39-56.  Spra\-  Calendar,  distributed  free  by  the  Cornell  Agri- 
cultural J'Lxperiment  Station. 

hnpurtant  Insecticides.  Farmers'  ISulletin  No.  127,  Dept.  Agr., 
Washington,  D.  C. 

IxsEcr   Friends. 

Fall  Wtirk. —  Lady  bugs.      Insect  Life,  p.  179. 

Aphis  lions.  Insect  Life,  j).  178;  "Ways  of  tlie  Six-Footed, 
p.   125. 

Red  clover  and  tlie  bunil)le  bee, 

Parasitic  insects.      Manual  for  Study  of  Insects,  pp.  621-630. 

Spring  luork. —  liees  and  orchard  in  blossom. 

Siiiiunarx  of  mctliods. —  Tlie  obser\'ations  ma\-  be  matle  m  the 
schoolroom    or   out-of-doors.     There    shoidd    be    obser\ations   of 


Suggestions  for  Naturi-,-Study  Work.  69 

experiments  in  spraying.  This  may  be  accomplished  in  most 
localities  by  encouraging  the  pupils  to  visit  orchards  undergoing 
the  operation  of  spraying.  However,  by  means  of  syringe  or 
watering  pot,  the  infested  plants  brought  into  the  schoolroom  may 
be  sprayed  and  the  results  noted.  Lessons  should  be  given  on  the 
importance  of  preserving  insect  friends  while  we  are  destroying 
insect  enemies. 

OTHER  ANIMALS  ADAPTED  FOR  NATTJBE-STUDY. 

The  Toad  and  Frog.  The  study  of  either  of  these  two  species 
is  delightful  spring  work  for  any  grade.  Cornell  Teachers'  Leaf- 
let, Xo.  9  (Xo.  X\'I,  this  volume)  ;  Wilderness  Ways,  p.  25. 
Salamanders  or  Efts.  Familiar  Life  of  the  Roadside, 
Fislies.  Obserwations  upon  goldfish  or  minnows  kept  in  an 
aquarium  should  be  made  the  basis  of  lessons  upon  the  life  of 
fishes.  Study:  (i)  The  shape  of  the  body  ;  see  how  it  is  especially 
adapted  to  rapid  movement  through  the  water.  (2)  'Lhe  shape 
and  arrangement  of  the  fins,  and  their  uses.  (3)  How  the  fish 
propels    itself    through    the    water.      (4)   How    the    fish    breathes. 

(5)  The   shape    of   the   fish's   mouth,    and    how   and   what   it   eats. 

(6)  Experiment  to  ascertain  the  ability  of  the  fish  to  see  and 
hear.  Cornell  Teachers'  Leaflet,  Xo.  21  (Xos.  XIII  and  XXXYI, 
this  volume). 

Encourage  observations  of  habits  of  different  species  of  fish 
common  in  our  ponds  and  streams.  Study  their  eggs  and  the 
]jlaces  where  the)'  are  found.  Teach  tjie  children  the  reason  for 
the  game  laws,  and  impress  upon  them  a  true  respect  for  those 
laws.      Food  and  Game  Fishes, 

Mice.  Some  house  mice  in  an  improvised  cage  may  be  placed 
in  the  schoolroom,  and  the  habits  of  the  little  creatures  observed. 
Cive  them  paper  to  see  how  they  make  their  nests.  Xote  how 
and  what  they  eat,  and  how  they  clean  themselves.  Xote  shape 
of  teeth  and  their  use.  If  possible,  study  the  wild  mice.  Squir- 
rels and  Other  Fur  Bearers,  p.  11 1  ;   Wild  Life,  p    171. 

Squirrels  and  Chipmunks.  The  work  on  these  animals  must  be 
based  on  out-of-door  observations.  Try  to  get  the  pupils  to  dis- 
cover for  themsehes  answers  to  the  following  ([uestions  :  How 
and  where  do  they  travel  ?  "What  do  they  eat  ?  Where  and  how 
do  they  carry  their  food  ?  Do  they  store  it  for  winter  ?  If  so, 
where  i"  \Vhat  do  they  do  in  winter?  Squirrels  and  Other  Fur 
Bearers,  p.  15,  p.  134  ;   ^^'ild  Xeighbors,  [).  i. 
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Rabbits. —  A  domesticated  rabbit  sliould,  if  possible,  be  kept  in 
tlie  schoolyard  so  that  the  pupils  may  make  their  own  observa- 
tions upon  its  habits.  Let  them  study  :  How  and  what  it  eats. 
The  shape  of  its  teeth.  The  form  and  use  of  the  ears.  How- 
does  it  travel  ?  'What  sort  of  tracks  does  it  make,  and  why  ? 
From  these  observations  lead  the  pupils  to  think  of  the  life  of  the 
wild  rabbit,  how  it  is  adapted  to  escape  from  its  enemies  and  to 
get  its  food.     \\'ays  of  Wood  Folk,  p.  41  ;   Story  of  Raggylug. 

Giiliii'a pigs. —  These  little  animals  are  easily  kept  in  the  school- 
room, and,  though  not  particularly  interesting  in  their  habits,  thev 
prove  attracti\'e  to  the  smaller  children  and  may  l)e  studied  in  the 
same  way  as  the  tjther  animals. 

Domestic  animals. —  These  need  not  be  studied  in  the  schoolroom, 
as  the  pupjils,  if  tliey  have  opportunitv,  can  make  the  observations 
at  home.  .Studies  of  the  horse,  cow,  ]iig,  sheep,  and  goat,  and 
also  tlie  cat  and  dog  may  be  made  most  interesting.  Such  ques- 
tions as  these  may  be  asked  concerning  each  :  What  is  the  char- 
acteristic form  of  the  animal?  ^^'hat  is  its  clothing?  What  does 
it  eat?  How  are  its  teeth  adapted  to  its  food?  What  is  its  chief 
use  to  man  ?  Hdw  does  it  tra^-el,  slow  or  fast  ?  How  are  its  feet 
adapted  to  its  way  of  running  or  walking'  Has  it  a  language? 
How  man}'  emotions  can  it  express  by  sound  ?  How  many  can  it 
express  by  action  ?  H(jw  does  it  fight,  and  what  are  its  weapons  ? 
What  sort  of  life  did  its  wdd  ancestors  live  ?  How  did  they  get 
their  food,  and  how  did  they  escape   from  their  enemies  ? 

Siiiitinary  of  methods  of  iiatiirc-stiidx  of  animals. —  Study  only 
so  mu(-]i  anatomy  as  is  clearly  adapted  to  the  animal's  ways  of 
li\-ing.  ()bscr\'ations  made  by  the  pupils  should  be  arranged  into 
lessons  by  either  pupil  or  teacher.  Such  lessons  make  excellent 
English  tliemes,  and  the)'  nia)'  lie  adapted  to  any  grade. 

BIRDS. 

;  Begin  tlie  study  of  birds  by  the  careful  study  of  some  domes- 
ticated species  that  may  be  obserx'ed  closely  and  for  a  lono- 
]ieriod.  The  hen  is  perhaps  the  best  for  this  purpose.  Study 
carefully  all  of  the  adaptations  of  her  anatomy  to  her  life  neces- 
sities. Stud\' shape  of  her  bod)' ;  the  feathers  ;  the  bill  ;  her  food; 
how  she  eats  ;  drinks  ;  the  shape  of  her  feet  ;  their  covering  ;  how- 
she  sees  ;  hears  ;  smells  ;  sleepjs  ;  study  the  life  of  a  chick  ;  study 
the  language  of  chick,  hen  and  cock  ;  embryology  of  a  chick. 
Study  a  robin  or  some  bird  that  builds  near  houses.  Xote  all  its 
habits  from  the  time  it  ajipears  in  spring  until  autumn. 
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Bird  houses  and  bird  protection.  Usefulness  of  birds.  Our 
Native  Birds,  Lange.      Publications  of  U.  S.  Dept.  Agr. 

Summary  of  methods. —  It  is  much  more  important  that  the  pupil 
know  the  habits  of  one  species  than  that  he  should  know  b}'  name 
many  species.  Therefore  encourage  patient  watching  and  careful 
observation  concerning  the  things  which  birds  do.  Such  obser- 
vations may  be  made  into  lessons  by  pupil  or  by  teacher  for  the 
benefit  of  all  the  pupils.  First  Book  of  Birds,  and  .Second  Book 
of  Birds  ;   Bird  Lore  ;   The  Story  of  the  Birds  ;   Bird  Neighbors. 

PLANTS. 

First  Grade. 

Fall  ti'nii. —  Let  the  children  stvidy  the  different  forms  and  the 
colors  of  lea\'es.  V,y  no  means  teacli  the  botanical  terms  for  all  the 
shapes  of  lea-\'es  ;  simply  let  the  children  gather  and  bring  in  all 
the  different  kinds  of  leaves  they  can  find.  Let  them  draw  the 
different  forms  in  their  blank  books.  Press  leaves  and  mount 
them. 

The  object  of  this  work  is  to  give  the  child  an  idea  of  the  great 
number  of  leaf  forms  and  colors,  and  to  get  him  interested  in 
observing  them.  References  :  Botany,  Bailey,  pjp.  90-100  ;  Les- 
sons with  Plants,  ppj.  79-90  ;  Oray's  How  Plants  Grow,  chapter  on 
Leaves  and  Forms  of  Leaves  ;   Elements  of  Botany,  pp.  89-93. 

Winter  ami  spriiii^-  terms. —  I^et  the  children  study  vegetables. 
The  following  questions  should  be  answered  concerning  a  vege- 
table. What  part  of  the  plant  is  it  ?  Does  it  grow  below  or  above 
ground  ?  ^^"hat  sort  of  leaf  has  it  ?  What  sort  of  flower  ?  What 
sort  of  fruit  or  seed  ?  Lessons  with  Plants,  pp.  353,  356,  364  ; 
First  Studies,  pp.  50,  51,  174;  Botany,  Bailey,  pp.  31-37  ;  Cornell 
Teachers'  Quarterly,  No.  7  (No.  XXXIX,  this  volume). 

Second  Grade, 
Teach  the  use  of  the  flower.  Do  this  by  bringing  in  all  flowers 
possible,  and  show  that  as  the  flower  fades  the  fruit  becomes  evi- 
dent. Let  the  pupils  observe  for  themselves  the  fact  that  the  flower 
exists  for  tlie  sake  of  the  fruit.  Interest  the  pupils  in  all  kinds  of 
fruits  and  seeds.  This  is  not  the  place  to  teach  seed  dispersion, 
but  simply  the  forms  and  colors  of  fruits  and  seeds.  Let  the 
pupils  also  observe  that  insects  carry  ]jollen  from  flower  to  flower. 
Do  not  give  the  e.xplanation  of  this  to  children  of  this  age,  but  let 
them  see  the  bees  at  work. 
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For  this  work  see  Plant  ^^'orld,  l)y  Mrs.  liergen,  p|i.  S0-107. 

Let  the  pupils  oljserve  the  following  things  in  plant  physiology  : 

Flowers  sleeji  :  Botan\',  Bailey,  p.  50  ;  I,es.sons  with  Plants, 
p.  402  ;    Plants,  Coulter,  pp.  9,  10,  4S  ;   P^lements   of  Botany,  p.  98. 

Plants  turn  toward  the  light  :  Flenients  of  Botany,  p.  100  ; 
Botany,  Bailey,  p.  50  ;   First  Studies,  p.   136. 

Effect  of  frost  on  flowers  and  lea\'es. 

]]'infer   and  sprint;   work. —  Seed    germination:     First    Studies, 


jip.    1-24  ;    Lessons    with    Plants,    pp. 


;i6- 


>  r  ;    Piotany,    Bailey, 


\)\).  164-171  ;  Cornell  Teachers'  Leaflet,  Xo.  i  (No.  XXA'IIL  this 
\'olume)  ;   Plants,  p.  307  ;    Lessons  in  Nature-Study,  p.  22. 

I,et  the  pupils  observe  in  the  field  :  Position  of  lea\'es  \\dien 
first  open.      A  Reader  in  Potanv,  liy  Xewell,  Part  f,  p.  84. 

Position  of  leaves  and  flowers  in  the  rain.  First  Studies,  ji.  135  ; 
Elements  of  Botany,  pp.  175-176  ;    I'lants,  p.  51. 


Thikj)   C'iU--\nE. 

Fall  work. —  The  fall  work  of  this  grade  ma)-  be  (i)  The  way 
flo\\'ers  make  fruit,  /.  ('.,  the  wav  the  fruit  is  formed  from  the  flower. 
(2)   'Phe  dis])ersu)n  of  seeds. 

Fruits.      First   Studies,   pji.    168-171  ;    I^essons   with    Plants,    pp 
251-310;   Botany,  I:!ailev,  pp.   147-157. 

Seed  dispersion.  First  Studies,  p.  176;  Plant  World,  pp.  133- 
156  ;  Little  \Vanderers,  by  Morle)-  ;  Seed  Dispersal,  bv  Beal  ; 
Cornell  'i'eachers'  Quarterly,  No.  2  (No.  VIH,  this  volume)  ;  Seed 
Travelers,    by  ^^"eed  ;   Botany,  Bailey,  p.  158. 

Let  the  pupils  observe  :  "  How  some  plants  get  u]j  in  the  world." 
First  Studies,  p.  150  ;  I^essons  \\\\\\  Plants,  ]i.  396  ;  Botany,  Baile\-, 
p.   ro8. 

Spi-iiii:^  work. —  Opening  of  the  buds.  Lessons  with  Plants, 
pp.  48-63  ;   P'irst  Studies,  p.  33. 

Arrangement  of  buds.      Lessons  with  Plants,  pj).  63-69. 

I^xpansion  of  bark.      Lessons  with  Plants,  pp.  69-72. 


Fourth  CrR.4DE. 

The  object  of  this  year's  work  may  be  the  teaching  of  the  \-alue 
of  earth,  air.  light,  and  water  upon  plants. 

Fall  work. —  Experiments  to  show  these  to  be  carried  on  in 
schoolroom.      Experiments  to  show  value  of  earth  to  plants  : 

(i)  Plant  seeds  in  fertile  earth;  poor  earth;  clean  sand  or 
sawdust. 
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(2)  Plant  seeds  in  sawdust  and  on  cotton  batting  placed  on 
water  in  a  jar. 

Experiments  to  show  use  of  light  to  plants  : 

(i)  Sow  seeds  in  two  boxes  of  earth  prepared  just  alike.  Place 
one  in  the  window,  one  in  a  dark  closet,  and  note  results. 

(2)  Place  house  plants  from  greenhouse  in  a  window,  and  note 
change  of  position  of  leases. 

(3)  The  stor_v  of  the  sunflower. 
Experiments  showing  use  of  water  to  plants  : 

(i)   Place  a  very  much  wilted  cut  plant  in  water,  and  note  result. 

(2)  Place  seeds  in  earth  which  is  dry,  and  in  earth  which  is 
kept  moist. 

(3)  Plant  seeds  on  batting  floating  on  a  tumbler  of  water,  and 
note  results. 

These  experiments  should  extend  o\'er  several  weeks. 

U'liihT  and  s/^ri/ig  work. —  ISegin  the  stud)'  of  trees.  ( Mioose 
some  tree  in  the  schooh'ard,  if  possible,  and  make  this  the  basis 
of  the  work.  The  following  is  an  outline  for  the  study  of  a  maple 
tree  :  Pegin  obser\'ations  in  January.  ^Nlake  drawings  of  the 
tree,  showing  the  relations  of  branches  to  trunk  and  general 
outline.  Note  the  following  details  :  The  color  of  trunk  and 
branches  in  Januar\-,  and  the  color  in  P'ebruary  and  March  ; 
when  the  buds  begin  to  swell  ;  the  arrangement  of  Inids  ;  watch 
closely  to  determine  whether  a  bud  develops  into  a  blossom  or  a 
leaf  ;  the  peculiarities  of  bark  on  trunk  and  branches  ;  do  the 
leaves  or  the  blossoms  appear  first  ;  the  shape  and  color  of  tlie 
blossoms  ;  draw  them  and  stud)'  them  thoroughlv  ;  the  color  and 
position  of  the  lea\'es  when  the)'  first  appear  ;  draw  the  different 
stages  of  the  unfolding  of  the  lea\'es  ;  keep  a  calendar  of  all  the 
vear's  history  of  the  tree  ;  when  in  full  leaf  make  another  drawing 
of  the  whole  tree  ;  study  the  tree  from  below,  and  if  possible 
from  above,  to  show  arrangement  of  leaves  in  reference  to  light  ; 
make  drawings  of  the  fruit  wlien  it  is  formed  ;  study  how  it 
travels  ;  when  the  first  autumn  tints  appear  ;  make  colored  draw- 
ings of  the  tree  in  its  autumn  foliage,  and  note  when  leaves  begin 
to  fall  and  when  the  branches  are  finall)'  bare  ;  note  different 
form  of  maple  in  the  open  and  ma[ile  in  the  forest. 

In  connection  with  the  )'ear's  histor\'  of  the  tree,  stud)'  the  tree 
from  an  economic  point  of  \'iew.  Make  a  special  study  of  sugar- 
making  in  connection  \\\\.\\  the  maple  tree.  Study  maple  wood. 
To  do  this  get  a  quarter  section  of  a  piece  of  maple  log  and  study 
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the  grain  lengthwise  and  in  cross  sections.  Study  all  the  indus- 
tries possible  in  wliich  maple  is  used.  Devote  one  notebook  to 
all  the  work  on  the  niajjle  tree,  and  at  the  end  summarize  the 
observations.  For  drawing  of  trees,  see  Cornell  Teachers'  Leaflet, 
No.  12  (Nos.  XXIX  and  XXX,  this  volume).  Home  Nature-Study, 
Vol.  V,  Nos.  2,  5. 

FiF'ni   (trade. 

The  work  during  this  grade  may  be  devoted  to  plant  physiol- 
ogy. For  this  work  use  First  Studies  of  Plant  Life,  Atkinson. 
The  experiments  described  in  this  book  are  simple  and  excellent; 
they  give  the  pupil  definite  knowledge  of  the  life  processes  of 
plants,  and  the  use  to  the  plant  of  roots,  stems,  leaves,  flowers, 
and  fruit. 

Continue  studies  of  trees.  Select  some  other  species  than  the 
one  studied  during  the  last  grade.  Study  it  in  the  same  way 
Note  the  dift'erenees  between  the  two.  Two  or  three  contrasting 
species  niav  thus  l)e  studied. 

SkXTH    (iRADE. 

Ha\'ing  studied  in  llie  pre-\-ious  vear  the  uses  of  different  parts 
of  the  ]ilant,  the  pupil  will  be  fitted  now  to  take  up  the  general 
sid)ject  of  weeds. 

Take  some  common  forms  and  let  the  pupils  observe  that  they 
grow  where  other  [ilants  do  not  grow,  or  that  they  drive  out  other 
plants  ;  then  study  the  s[)ecial  reasons  why  each  kind  of  weed  is 
able  to  do  these  things.  ISotany,  Bailev,  jip.  214-222  ;  Flements  of 
]!otany,  p)).  196-205. 

During  the  autumn  another  subject  for  study  in  this  grade  is 
^Miis/irooins.  Lead  the  pupds  to  see  how  these  flowerless  jjlants 
jirodvice  seen,  and  let  them  bring  in  as  nian\-  forms  as  possible. 
Do  not  try  to  teach  \\-hi(h  mushrooms  are  jioisonous.  Lessons 
with  Plants,  ]i.  347  ;   ?\Lishrooms,  by  .\tkinson. 

]]'iiiti)-  n^ork. —  ]i\-ergreen  trees.  Cornell  Teachers'  Leallet, 
No.  I,:;  (No.  XXXIIL  this  volume). 

Sprint;  -a't>rk. —  The  spring  work  may  well  be  the  making  of  a 
calendar  for  trees  and  jilants.  Keej)  a  record  each  da)-  of  the 
leafage  of  ])lants,  the  appeararrce  of  weeds,  and  the  appearance  of 
blossoms  (jf  fruit  trees  and  all  common  flowers.  Record  which 
aijpear    first,  leaves  or  blossoms. 

This  work  ^yill  be  good  iirejiaration  for  the  study  of  the 
"  struggle  for  existence,"  which  comes  in  the  next  grade. 
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The  work  for  this  yenr,  botli  fall  and  spring,  may  be  the  study  of 
the  cross  fertilization  of  flowers.  Choose  a  few  of  the  common 
flowers,  and  let  the  pupils  study  the  means  by  which  pollen  is 
carried  from  flower  to  flower. 

In  studying  any  flower  fertilized  by  insects  always  ask  :  \Vhere 
is  the  nectary?  Where  in  relation  to  the  nectary  are  the  stigma 
and  the  anthers  ?  What  path  must  the  insect  follow  in  order  to 
get  the  nectar  ?  Do  the  flowers  attract  insects  by  color  ?  By 
fragrance  ?  "What  insects  do  )'ou  find  visiting  the  flowers  studied  ? 
Lessons  with  Plants,  pp.  224-245  ;  Plants,  Coulter,  pp.  109-137  ; 
Elements  of  Botanv,  pp.  1S2-196;  Readers  in  Botany,  Xewell, 
Part  II,  p.  86  ;  Plant  ^Vorld,  Bergen,  pp.  57-127  ;  'Pen  New 
England  Blossoms,  ^Veed. 

The  cross  fertilization  of  flowers  is  onh'  one  adaptation  for 
succeeding  in  the  struggle  for  e.xistence. 

Study  as  man^'  other  ways  of  insuring  the  continuance  of  a 
plant  as  is  j^ossible.  Botany,  Bailey,  pp.  197-217  ;  Lessons  with 
Plants,  pp.  15-20  ;   Elements  of  Botany,  pp.  199-212. 

Study  plant  communities.  Botany,  Baile)-,  ]jp.  219-227  ;  Plant 
Relations,  pp.  146,  162,  168  ;  Plant  Structures,  p.  313  ;  Cornell 
Teachers'  Leaflet,  Xo.  19  (Xo.  XXXV,  this  ^'olume). 

Eu;hih   Ck-iDE. 

It  seems  to  be  the  e.xperience  of  most  teachers  that  pupils  of 
the  seventh  and  eighth  grades  are  with  difficidty  kept  interested 
in  nature-studv.  This  is  probably  due  to  the  fact  that  the 
methods  suited  to  earlier  grades  are  not  suited  to  these.  Pupils 
of  this  age,  now  feeling  "  grown  up,"  are  attracted  only  by  more 
mature  work.  They  may  be  interested  in  some  of  the  following 
subjects  ; 

Horticulture  and  Gardeuin:^. —  Cornell  'I'eachers'  Leaflets.  Car- 
den-Making  ;  The  Pruning-Book  ;  The  Principles  of  Fruit-Cirow- 
ing  ;  The  Principles  of  Vegetable-Gardening,  all  by  Bailey.  Plant 
Culture,  by  Goff. 

Forestry. —  Relations  of  forests  to  preservation  of  rain-fall  and 
streams.  Preservation  of  Forests.  Use  of  Forests.  Reforesting 
waste  lands,  etc.  A  Primer  of  Forestry  by  Pinchot,  United  States 
Department  Agriculture.     A  First  Book  of  Forestry,  Roth. 
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Ferns. —  Study  and  make  collections  of  all  the  ferns  of  the 
locality.  Make  drawings  of  each  fern  and  its  fruiting  organs, 
and  press  and  mount  the  specimens  with  full  accounts  of  habits 
and  locality  of  the  plant.  How  to  Know  the  Ferns,  Mrs.  Par- 
sons ;   Gray's  Botany  ;   Our  Ferns,  Clute. 

BIBLIOGRAPHY.  * 

Insects. 

Every  Day  Butterflies.  S.  H.  Scudder.  Houghton,  Mifflin  & 
Co.     $:!.oo. 

Insect  Life.      J.  H.  Comstock.     I).  Appleton  &  Co.     $1.25. 

Lessons  in  Nature-Study.  Jenkins  &  Kellogg.  ^\^  B.  Harri- 
son.    $1.00. 

Manual  for  Study  of  Insects,  j.  H.  Comstock.  Comstock  Pub. 
Co.     $3.75. 

]Moths    and    Butterflies,     {a)  Julia    V.   Ballard.      Putnam's   Sons. 

Moths  and  Butterflies.  (/>)  Mar)-  C.  Dickerson.  (rinn  &  Co. 
$2.50.  ^ 

Stories  of  Insect  Life.  ^\'eed  &  Murtfeldt.  (jinn  &  Co.  3^ 
cents. 

Outdoor  Studies.  James  1!.  Xeedham.  American  Book  Co. 
40  cents. 

Bee  People.      Margaret  \V.  Morley.      A.  C.  McClurg.     $1.25. 

The   Butterfly    liook.     AV.   J.  Holland.      Doubleday,  Page  &  Co, 

Caterpillars  and  'Plieir  ?\Ioths,  Elicjt  and  Soule.  The  Centur)' 
Co.     $2.00. 

A\'asps  and  Their  W'avs.  Margaret  A\".  jNIorlev.  Lodd,  Mead 
&  Co.     $1.50. 

The  A\'ays  of  the  Si.\-Footed.  .Vnna  Botsford  Comstock,  (linn 
cV'  Co,      40  cents. 

How  to  Ivnow  tlie  Butterflies.  J.  H.  and  Anna  Botsford 
Comstock.      1).  Apifleton  &  Co.      $2.25. 

Ax).\[.4i.s  OtHER  Th.\x   Ixsixts. 
Animal   Life.     Jordan   &   Kellogg.      D.  Appleton    t\:  Co.     $i.2v 


*This  list  comprises  some  of  tlie  Iiooks  th;it  have  been  helpful  to  me. 
It  is  not  intended  to  be  comjilete.  Clood  nc^^'  Iiooks  are  constantly  appear- 
ing.      The  teaclier  should  endeavor  to  kee[>  up  with  the  new  Ijooks. 
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Familiar  Fish.      Eugene  AlcCarthy.      ] ).  Appleton  &  Co.     I1.50. 

Story  of  the  Fishes.  James  N.  Baskett.  I).  Appleton  &  Co, 
65  cents. 

Familiar  Life  of  the  Roadside.  Schuyler  Mathews.  I).  Apple- 
ton  &  Co.     $1.75. 

Squirrels  and  Other  Fur  Bearers.  John  Burroughs.  Hough- 
ton, Mifflin  &  Co.     $1.00. 

Wild  Life  in  Orchard  and  Field.  Harper  &  Bros.  Wild 
Neighbors.     The   iNLicmillan   Co.      Ernest   Ligersoll.     $1.50   each. 

Kindred  of  the  Wild.      Roberts.      L.  C.  Page.     $2.00. 

Wild  Life  Near  Home.  Dallas  Lore  Sharp.  The  Century  Co. 
$2.00. 

Four  Footed  Americans.     Wright.     Tlie  Macmillan  Co.     $1.50. 

American  Animals.  Stone  &  Cram.  Doubledav,  Page  &  Co. 
$4.00. 

Food  and  Game  Fishes.  Jordan  &:  Everniann.  Doubleday, 
Page  &  Co.     $4.00. 

Various  books  that  deal  with  animals  from  the  story  or  narrati\'e 
point  of  view  -will  l.)e  found  to  be  interesting  and  helpful.  They 
are  often  useful  in  arousing  an  interest  in  the  subject.  There  are 
many  good  animal  books  not  mentioned  in  the  above  list. 

Birds. 

Bird  Homes.     A.  R.  Dugmore.      Doubleday,  Page  &r  Co.     $2.00. 

Bird  Life  (with  colored  plates).  Frank  M.  Chapman.  D.  Apple- 
ton  ^;  Co.     §5.00. 

Bird  Neighbors.  Neltje  Blanchan.  Doubleday,  Page  &  Co. 
S2.00. 

Birds  of  Village  and  Field.  Florence  Merriam.  Houghton, 
Mifflin  ct  Co.     $2.00. 

First  Book  of  Birds.  01i\-e  Thorne  Miller.  Houghton,  jNLfflin 
&  Co.      $1.00. 

Second  Book  of  Birds.  ( )live  'Phorne  ]\Lllcr.  Houghton,  Mif- 
flin &  Co.     §1.00. 

Our  Native  Birds.      D.  Lange.     I'he   Macmillan  Co.     $1.00. 

Story  of  the  Birds.  James  N.  Baskett.  D.  Appleton  &  Co. 
65  cents. 

How  to  Attract  the  Birds.  Neltje  Blanchan.  Doubleda^',  Page 
&  Co.     $1.35. 

The  Bird  Book.     Eckstorm.     I).  C.  Heath  iV  Co.     .So  cents. 

The  Relations  of  Birds  to  ALan.  A\'eed  &  Dearborn.  Lijjiiin- 
cott.     $2.50. 
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The  Woodpeckers,  !•'.  H.  Kckstoriii.  Houghton,  Mifflin  &  ("o. 
$i.oo. 

Ijird  Lore.  A  magazine.  The  Macmillans.  Houghton,  Mif- 
tlin  &  Co.      $i.oo. 

Plant   Life. 

Botany  ;  an  Elementary-  Text  for  Schools.  T^.  H.  Bailey.  The 
Macmillan  Co.     $i.oo. 

Corn  Plants.     V.  L.  Sargent.     Houghton,  Mifflin  &  Co.     60  cents. 

Elements  of  Botany.     J.  Y.  Bergen.      Cinn  &  Co.     $1.10. 

Familiar  Flowers  of  Field  and  Garden.  S.  Mathews.  ]).  Apjile- 
ton  &  Co.      $1.75. 

First  Studies  in  Plant  Life.  George  F.  .\tkinson.  frinn  &  Co. 
70  cents. 

Flowers  and  Their  P'riends.  Margaret  W.  Morley.  Ginn  &  Co. 
60  cents. 

Flowers  of  Field,  Hill  and  Swamji.  C.  Creevey.  Harper  & 
Bros.      $2.:50. 

(llimpjses  at  the  Plant  \^'orld.  Fanny  I).  ISergen.  Ginn  &  Co. 
35  cents. 

A  Guide  to  the  '\\'ild  Flowers.  Alice  ]jOunsl)err\-.  Frederick 
A.  Stokes  Co.      §-.SO- 

How  Plants  Grow.     i\sa  Gray.     American    Jiook  Co.      80  cents. 

Ho«'  to  Kno«'  the  h'erns.  Mrs.  Frances  'Pheodore  Parsons. 
Chas.  Scriliner's  Sons.      $[.50. 

( )ur  l>'erns  in  'J'heir  Haunts.     Clute.      Stokes  Co.     $2.00. 

How  to  Know  the  Wild  Flowers.  Mrs.  \Vm.  Starr  P)ana. 
Chas.  Scribner's  Sons.     $2.00. 

Lessons  With  Plants.     L.  H.  Bailey.     'Phe  iMacmillan  Co.     $1.10. 

Little  Wanderers.  Margaret  ^\'.  Morley.  Ginn  iV'  Co.  35 
cents. 

Mushrooms.  George  F.  Atkinson,  .\ndnis  l\:  Church,  Ithaca, 
X.  Y.      .'i^s.oo. 

Plants  ;  a  text-book  of  botany.  |.  M.  (.'oulter.  1 ).  Appleton  & 
Co.      ,'f;2.oo. 

Plants  and  Their  ('hildren.  ^Irs.  ^^"^L  Starr  Dana.  American 
liook  ('o.     6z  cents. 


vols.      Ginn    &:    Co.      70 


Reader  in   Botany.      ].    H.    Newell, 
cents. 

Seed  I3ispersal.     ^^'.  J.  Beak      Ginn  &  Co.     40  cents. 

Ten    New  P^ngland  lilossoms.      Clarence  M.  Weed.      Houghton, 
Mifflin  iV-  Co.     $1 .25. 
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With    the    Wild    Flowers,    ,fr.oo;    Field,    Forest    and    Wayside 
Flowers,  $1.50.      Maud  Going,      liaker,  Taylor  &  Co. 
1     Flowers   and  Their  Insect   A'isitors.      Gibson.     Newson  &  Co. 

^$1.00. 

Trees. 

A  Guide  to  the  Trees.  Alice  l,ounsberry.  Frederick  A.  Stokes 
Co.     $2.50. 

Familiar  Trees  and  Their  Leaves.  S.  Matliews,  I).  yVppleton 
&  Co.     $r.75. 

Our  Native  Trees.  Our  Native  Shrubs.  Harriet  Keeler.  Chas. 
Scribner's  Sons.     $2.00  each. 

A  Primer  of  Forestry.      Pinchot.      U.  S.  Dept.  Agri. 

Getting  Acquainted  with  the  Trees,  J.  H.  McFarland.  Out- 
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p-  RAINSTORAI  comes,  tlie  walks  are  wet,  the 
roads  are  muddv.  Then  the  sun  breaks 
tlirougli  the  clouds  and  soon  the  walks  are 
no  longer  damp  and  the  mud  of  the  road 
is  dried.  W'liere  did  the  water  come  from 
and  where  has  it  gone?  Let  us  answer 
these  questions. 

A  kettle  on  the  sto\-e  is  forgotten  and 
soon  a  cracking  is  heard  ;  the  housewife  jumiis  to  her  teet  for  the 
kettle  is  drw  The  kettle  M'as  filled  ^^■uh  water,  but  it  has  all 
boiled  awa\-  ;  and  where  has  it  gone?  Surely  into  the  air  of  the 
room,  for  it  lan  be  seen  issuing  as  "  steam  "  and  then  disappearing 
from  view,  as  if  by  magic.  The  heat  of  the  hre  has  changed  the 
liquid  water  to  a  gas  as  in\-isible  as  the  air  itself.  This  gas  is 
7i'(?Av  7-apoi-. 

Do  vou  wish  to  [irove  tliat  the  water  xajior  is  tiiere, 
unseen  ?  Then,  if  tlie  day  is  cool,  watcji  the  v,-in- 
dow  and  notice  the  drops  of  >\'atev  collect  iqion 
it.  ("Jr,  if  tile  dai-  is  warm,  bring  an  ice-cold  glass 
or  pitcher  into  the  room  and  see  the  drops  col- 
lect upon  it  (Fig.  <)).  People  s(jmetimes  say, 
when  drops  of  water  collect  on  a  glass  of  cold 
water,  that  the  glass  is  "  s^'eating  ;  "  but  see 
wdiether  the  same  thing  will  not  haiqien  with  a 
cold  glass  that  does  nrjt  contain  water. 

These  two  simple  ol)ser\-ations  teach  us  tux 
\-er\-  important  facts:  (i)  That  heat  ^^■ill  (.'hange 
liquid  water  to  an  in\-isible  vapor,  or  gas,  which 
■will  float  ab(nit  in  the  air  of  a  room  ;  and  (2)  that 
cold  will  cause  some  of  the  "\-apor  to  idiange  back 
to  liquid  water. 

Let  us   observe   a  little   further.      The  clothes  upon  the  line  on 
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wash  day  are  hung  out  wet  and  brought  in  dry.  If  tlie  sun  is 
shining  they  ])robably  dry  ([uickly  ;  but  will  they  not  dry  even 
if  the  sun  is  not  shining  ?  They  will,  indeed  ;  so  here  is  another 
fact  to  add  to  our  other  two,  nanieh'  (3)  that  the  production  of 
wapor  from  water  will  proceed  even  when  the  water  is  not  heated. 

This  change  of  water  to  vapor  is  called  C'vapofation.  The  water 
evaporates  from  the  clothes  ;  it  also  e\'aporates  from  the  walks 
after  a  rain,  from  the  mud  of  the  road,  from  the  brooks,  creeks 
and  rivers,  and  from  ponds,  lakes,  and  the  great  ocean  itself. 
Indeed,  \\'hei-e\'er  water  is  e.xposed  to  the  air  some  evaporation  is 
taking  place.  Yet  heat  aids  evaporation,  as  you  can  prove  by 
taking  three  dishes  of  the  same  kind  and  pouring  the  same  amount 
of  water  into  each,  then  placing  one  on  the  sto\'e,  a  second  in  the 
sun,  and  a  third  in  a  cool,  shady  place,  as  a  cellar,  and  watching 
to  see  which  is  the  last  to  become  dry. 

.Vliout  three-fourths  of  the  earth's  surface  is  co\"ered  liy  water, 
so  that  the  air  is  receiving  vapor  all  the  time.  In  fact,  e\'ery 
minute  thousands  of  barrels  of  water-vapor  are  rising  into  the 
atmosphere  from  the  surface  of  the  ocean.  The  air  is  constantly 
moving  about,  forming  winds,  and  this  load  r>f  \'apor  is,  therefore, 
drifted  about  b\'  the  winds,  so  that  the  air  )-ou  are  breathing  may 
ha\"e  in  it  vapor  that  came  from  the  ocean  hundreds  or  even 
thousands  of  miles  away.  You  do  not  see  the  vapor,  )-ou  are  per- 
haps not  e\'en  aware  that  it  is  there  ;  "\'et  in  a  room  10  feet  high 
and  20  feet  square  there  is  often  enough  \-apor,  if  it  could  all  be 
changed  back  to  water  to  fill   a   two-ijuart  measure. 

There  is  a  difference  in  the  amount  of  vapor  from  time  to  time. 
Some  davs  the  air  is  cjuite  free  from  it,  and  then  clothes  will 
dr)'  rapidlv.  On  other  davs  the  air  is  damp  and  humid  ;  then 
people  sa\-  it  is  "muggv,"  or  that  the  "humidity  is  high."  On 
these  muggy  da)"s  in  summer  the  air  is  oppressive  because  there 
is  so  much  "s-apor  in  it.  Xear  the  sea,  where  there  is  so  much 
\vater  to  evaporate,  the  air  is  commonly  more  humid  or  moist 
than  in  the  interior,  away  from  the  sea,  where  there  is  less  water 
to  evaporate. 

^\'e  have  seen  that  there  is  some  vapor  in  all  air,  and  that  there 
is  more  at  some  times  than  at  others.  We  have  also  seen  how  it 
has  come  into  the  air,  and  that  cold  will  cause  it  to  condense  to 
liquid  water  on  cold  window  jjanes  and  on  water  glasses.  There 
are  other  wa^•s  in  which  the  \'apor  may  be  changed  to  liquid. 

After  a  summer   da\',  even  when  tliere    has  been    no   rain,  soon 
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after  the  sun  sinks  Lehind  the  western  horizon  the  grass  becomes 
so  damp  that  one's  feet  are  wet  in  walking  through  it.  Tlie  dew 
is  "falling."  During  the  daytime  the  grass  is  warmed  by  the  sun  ; 
but  when  the  sun  is  gone  it  grows  cooler,  much  as  a  stove  becomes 
cool  when  the  fire  is  out.  This  cool  grass  chills  the  air  near  it 
and  changes  some  of  tlie  \apor  to  liquid,  which  collects  in  drops 
on  the  grass,  as  the  A'ajxir  condenses  on  the  outside  of  a  glass 
of  ice  water. 

In  the  opposite  season  of  the  year,  on  a  cold  winter's  day,  when 
you  step  out  of  a  warm  house  into  the  chilly  air,  a  thin  cloud,  or 
fog,  forms  as  you  expel  the  air  from  }-our  lungs,  and  you  say  that 
you  can  ''see  y(jur  breath."  "\Miat  you  really  see  are  the  little 
drops  of  water  formed  as  the  vapor-laden  breath  is  chilled  on 
passing  from  the  warnt  body  to  the  cold  air.  The  vapor  is  con- 
densed to  form  a  tiny  mist. 


Fii;.    10,      A   7i'reath    of  fo^   settled  in  a  valley    with   the  hilltops    risim;   alw-v  it. 

I)uul)tless  \()u  hare  seen  a  wreath  of  fog  settling  in  a  \-alley  at 
night  ;  or  in  the  morning  )'ou  may  haxe  looked  out  upon  a  log 
that  has  gathered  there  during  the  night  (Fig.  10).  If  }our  home 
happens  to  be  ujKjn  a  hillside,  jierhajis  you  ha\'e  been  able  to  look 
down  uijon  the  fog  nestled  there  like  a  cloud  on  the  land,  which 
it  really  is.  Such  a  fog  is  caused  in  ^-ery  nearl_\"  the  same  way  as 
the  tiny  fog  made  b)'  breathing.  The  damp  air  in  the  valley  has 
been  chilled  until  the  vapor  has  c(jndensed  to  form  tin)-  mist  or 
fog  particles.  Without  doubt  you  can  tell  why  tliis  fog  disappears 
when  the  sun  rises  and  the  warm  rays  fall  upon  it. 

On  the  ocean  there  are  great  fogs,  co\'ering  the  sea  for  hundreds 
of  miles  ;  they  make  sailing  dangerous,  because  the  sailors  cannot 
see  through  the  mist,  so  that  two  vessels  may  run  together,  or  a 
ship   may  be  dri\'en   upon   the   coast   before   the   captain  knows  it. 
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Oncf  more,  this  is  iiierch'  condensed  vapor  caused  ]>y  chilling  air 
tliat  lias  become  laden  «itli  ^■a]Jor.  This  chilling  is  often  caused 
when  «-arm,  damj)  \\-inds  blow  o\'er  the  cold  parts  of  the  ocean. 

This  leads  the  way  to  an  understanding  of  a  rain  storm  ;  but 
first  "\\'e  must  learn  something  about  the  temperature  of  the  air. 
The  air  near  the  ground  where  we  li\'e  is  commonly  warmer  than 
that  above  the  ground  where  the  clouds  are.  Peojde  who  have 
gone  up  in  balloons  tell  us  so  ;  and  now  scientific  men  who  are 
stud)'ing  this  question  are  in  the  habit  of  sending  uj)  great  kites, 
carr)'ing  thermometers  and  other  instruments,  in  order  to  find 
out  about  the  air  far  above  the  ground. 


Tvji,''.   //.      /u>^'  clouJs  aiih^ii^'  the  valleys  in  ilw  uioni/huiis,  only  tJw  mountain  pt'aks 
/Ti'/yytur^'  a/'iiz'y  llwiu. 

It  is  not  necessar\",  h(.)we\er,  In  semi  \\y  a  kite  or  a  balloon  to 
]iro\'e  this.  If  vour  home  is  among  mountains,  or  e\'eii  among 
high  hills,  \<>\\  can  pro\-c  it  for  \ourself  ;  for  often,  in  (he  late 
autumn,  when  it  rains  on  the  lower  gr(.)und,  it  snows  upon  the 
mountain  toiis,  so  tliat  when  tlie  <  loads  ha\"e  (  leared  a\\"a"\'  the 
surface  of  the  u]ilands  is  robed  in  \\-hite  (Fig.  12).  In  the  spring- 
time, or  ill  the  «intcr  during  a  thaw,  peojile  li\'ing  among  these 
highlands  often  start  out  in  sleighs  on  a  journey  to  a  town,  whicli  is 
in  the  -i-alley,  and  before  the}"  reach  the  \'alley  their  horses  are 
obliged  to  drag  the  sleigh  o\-er  bare  ground.  It  is  so  much  warmer 
on  the  lower  ground  that  the  snow  melts  awav  much  more  quickly 
than  it  does  among  the  hills. 

The  difference  in  temperature  is,  on  the  a\-erage,  about  one 
degree  for   e\-ery    three    hundred    feet,    so    that    a   hill    top    rising 
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twelve  hundred  feet  alxjve  a  valley  would  have  an  average  tem- 
perature about  four  degrees  lower  than  the  valley.  Now  some 
mountains,  even  in  New  York,  rise  thousands  of  feet  above  the 
surrounding  country.     They  rise  high  into  the  regions  of  cold  air, 
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'Vi'.  /i".      .-I  iiuntiilai}!  7i'liil,in\l  liy  siio-w  on   l/ir   top,  while  there  is  no  snow  at  the 

base. 

so  that  they  are  often  (;o\-ered  \\'ith  snow  long  before  any  snow 
has  fallen  on  the  lowlands  ;  and  the  snow  remains  upon  them  long 
after  it  has  disapi)eared  from  the  lower  country  (Fig.  12). 

Some  mountains  are  so  loft}' 
that  it  never  rains  upon  them, 
but  snows  instead  ;  and  the)' 
are  never  free  from  snow, 
e\'cn  in  mid-summer.  If  one 
(dimbs  to  the  top  of  such  peaks 
he  finds  it  always  ^"ery  cold 
there,  ^^'hile  he  is  shivering 
from  the  cold  he  can  look  down 
upon  the  green  fields  where  the 
birds  are  singing,  the  flowers 
blossoming  and  the  men,  work- 
ing in  the  fields,  are  complain- 
ing of  the  heat. 

(Jne  ^^ho  -watches  such  a 
mountain  as  tliis,  or  in  I  act 
an\'  mountain  peak,  \\\\\  notii'e 
tliat  it  is  frecpientl)'  wrapped 
in  clouds  (l'"ig.  13).  Damp 
''and  covered  OH  tlie  very  eresi  hy  „  ehud.      »'inds  blowing  against  the  Cold 
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mountains  are  chilled  and  the  \apur  is  (-(nidensed.  If  one  climbs 
through  such  a  cloud,  as  thousands  of  people  have  done  when 
climbing  mountains,  he  often  seems  to  pass  through  nothing  but  a 
fog,  for  really  many  clouds  are  only  fogs  high  in  the  air.  (Fig.  14). 
But  very  often  rain  falls  from  these  clouds  that  cling  to  the 
mountain  sides.  The  reason  for  this  is  eas\-  to  understand.  As 
the  air  comes  against  the  cold  mountains  so  much  vajjor  is  con- 
densed that  some  of  the  tin)'  fog  i)articles  grow  larger  and  larger 
until  thev  become  mist  partii  les,  which  are  too  hea^■y  to  float  in 
the  air.  They  then  begin  to  settle  ;  and  as  one  particle  strikes 
against  another,  the  two  unite,  and  this  continues  until  perhaps  a 
dozen  have  joined  together  so  as  to  form  a  good-sized  droji, 
which  is  so  heavv  that  it   is  obliged  to  fall  to  the   ground  as  rain. 


7^/;''.  i^.  Clouds  cUiv^iiv^  to  tlio  nwuiitaiu  sides.  If  olio  7ooro  olimbhi:^  thoso  vioiin- 
ta'ms  ho  would  find  hi  Hisol  t\  i  n  possi  n^^  tJtrou:^li  iho  oiouds^  oiliior  in  a  /"(';^  or  <i 
niisl . 


Let  us  now  look  at  our  summer  storms.  These  do  not  form 
about  mountain  ])eaks  ;  "\-et  what  lias  been  said  al.)Oiit  the  moun- 
tains will  help  us  t  1  understand  su(di  showers. 

It  is  a  hot  Slimmer  day.  The  air  is  mugg)-  and  oppressive,  so 
that  the  least  exertion  causes  a  ])erspiration.  and  even  in  the 
shaile  one  is  uncomfortabl)-  hot.  Soon  great  banks  of  clouds 
appear  (Fig.  i^). —  the  "thunder  heads," — and  people  sa\'  "a 
thunder  sho«-er  is  coming,  so  that  we  will  soon  ha-se  relief  from 
this  oiJ])ressi\'e  heat."  d'he  clouds  draw  near,  lightning  is  seeii 
and  thunder  heard,  and  from  the  lilack  base  of  the  cloud,  tor- 
rents of  water  fall  upini  the  earth.  If  we  could  have  watched 
this   cloud    from    the   beginning,  and  foIl(.)wed   it  on  Us  course,  we 
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would  have  seen  some  facts  that  wouh!  help  explain  it.  Similar 
clouds  perhaps  began  to  form  over  your  head  in  the  early  after- 
noon and  drifted  av.'ay  toward  the  east,  developing  into  thunder 
storms  many  miles  to  the  east  of  you. 

On  such  a  day  as  this,  the  air  near  the  ground  is  so  damp  that 
it  gives  up  vapor  easily,  as  you  can  prove  by  allowing  a  glass  of 
ice  water  to  stand  on  a  table  and  watching  the  drops  of  water 
gather  there,  causing  tlie  glass  to  "  sweat  "  (Fig.  9).  The  sun  beats 
down  upon  the  lieated  ground  and  the  surface  becomes  like  a  fur- 
nace, so  tliat  the  air  near  the  ground  is  warmed. 

Air  tliat  is  warm  is  lighter  than  cool  air,  and,  being  lighter,  ^^•ill 
rise,  for  the  heavy  cool  air  will  settle  and  push  it  up,  as  a  chip  of 
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wood  will  rise  in  a  pail  of  water,  because  it  is  lighter  than  tlie 
water  whiclr  jjushes  it  to  the  top.  This  is  why  the  warm  air  rises 
from  a  furnace,  or  a  sto\'e,  or  a  lamp.  It  is  the  reason  why  the 
hot  air  rises  through  a  house  chimney  ;  undoubtedly  you  can  find 
other  illustrations,  as  ventilati(m,  and  can  find  aljundant  o]]portu- 
nity  to  prove  that  warm  air  \\\\\  rise. 

I'he  warm,  moist  air  near  the  ground  liecomes  so  light  that  tlie 
heavy  air  aljove  settles  down  and  pushes  it  up,  so  that  an  uprising 
current  of  air  is  formed  above  the  heated  ground,  much  as  an 
uprising  current  of  hot  air  rises  through  the  chimney  when  the 
stove  is  lighted.  Rising  thousands  of  feet  into  the  sky  the  Avarm 
air  reaches  such  a  height,  and  finally  comes  to  a  jjlace  so  cool,  that 
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some  of  the  vapor  must  he  condensed,  forming  fog  particles,  which 

in  turn  form  a  cloud. 

On  such  a  day,  if   \'0u   will  watch   a   cloud,  you  will    notice   tliat 

its  base  is  flat  (Fig.  15)  ;   and  lliis  flat  base  marks  the  height  aljove 

ground  where  the  temperature  of  the  atmosphere  is  low  enough  to 

change    the   vapor   t(j    fog   particles.      (  )f   course  the  air  still  rises 

Somewhat  abo\'e  this  base  and  continues  to  get  cooler,  and  to  ha\-e 

more  and    more    \apor    condensed.      This   makes  a   pile  of   clouds 

resting  on    a    level   base,  but  with  rounded  tops  (Fig.  15).      Some- 
times the  liase  of  these  summer 

clouds,  called  cumulus  clouds, 

is  a  mile  above  the  ground  and 

tlieir   toijs  fulh'   a  mile  higher 

tlian  this. 

fust  as  on  the  mountain  side, 

where   the   drops   grow    larger 

until  the\'  must  fall,  so  here,  fog 

partii  les  grow  to  drops  of  such 

a  size  tliat  thev  are  too  heavy 

to  float.      This  growth  is  often 

aided  b\'  the   \iolent   (  urrents 

of  air,  which  siunetiuies  tumble 

and   toss   the   1  louds   aliout  so 

that  \i)U  can  see  the  ( nmmo- 
tiini  frcun  the  ground.  These 
currents  blow-  one  jiarticle 
against  another,  forming  a 
single  dro|i  from  llie  collision 
of  tHo  ;  then  still  others  are 
added    until   tlie    rain    drop   is   so   hea\\'   that   it   must   fall. 

But  sometimes  the  air  lurrents  are  so  rapid  tliat  the  drops 
are  carried  on  up,  higher  and  higher,  notwithstanding  the  fact 
tliat  tlie)'  are  liea\)-.  Then  tlie\'  ma\'  be  carried  so  higli,  and  into 
air  so  cold,  that  the\"  are  frozen,  forming  hail.  These  "  hailstones  " 
cannot  sink  to  the  ground  until  the\'  are  thrown  out  of  the  Auolent 
currents,  when  the\"  fall  to  the  ground,  often  near  the  edge  of  the 
storm. 

Some  hailstones  are  of  great  size  ;  you  will  find  it  interestini^ 
to  examine  them.  If  you  <lo  this,  notice  the  rings  of  clear  and 
cloudetl  ice  that  are  often  to  be  seen.  These  are  caused  \\dien 
the  hail,  after  forming,  settles  to   a   phue    wdiere    it    melts   a    little 
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then  is  lifted  again  V)v  another  current,  growing  ktrger  by  the 
addition  of  more  vapor.  'I'his  continues  until  finality  the  ic-e  ball 
sinks  to  the  ground. 

There  is  thunder  and  lightning  in  such  stijrms.  J''ew  things  in 
nature  are  grander  than  tliese,  and  those  who  will  watch  the 
lightning  flash  «ill  see  man)-  beautiful  and  interesting  sights 
(Fig.  16).  Sometimes  the  flash  goes  from  cloud  to  cloud,  again 
from  the  (doud  to  the  ground.  No  one  knot's  exactly  why  the 
lightning  comes  ;  but  we  do  know  that  it  is  an  electric  spark, 
something  like  that  which  one  can  often  see  pass  from  the  trolley 
to  the  wire  of  an  electric  car  line.  The  main  difference  is  that 
the  spark  in  a  thunder  storm  is  a  powerful  lightning  bolt  that 
passes  over  a  space  of  thousands  of  feet  and  often  does  great  dam- 
age where  it  strikes. 

The  thunder  is  a  sound  which  may  be  compared  to  the  crack 
heard  when  a  spark  passes  from  the  trolley,  though  of  course  the 
noise  is  verjr  much  louder.  The  crack  of  the  lightning  echoes 
and  reverberates  among  the  clouds,  often  changing  to  a  great 
ruml.ile  ;  but  this  rumbling  is  mainly  caused  by  the  echo,  the 
sound  from  the  lightning  hieing  a  loud  crack  or  crash  like  that 
which  we  sometimes  hear  when  the  lightning  strikes  near  by. 

Some  of  the  vapor  of  the  air,  on  condensing,  gathers  on  solid 
objects  like  grass,  or  glass  ;  but  some,  as  fog,  floats  about  in  the 
air.  Really  this,  too,  is  often  gathered  around  solid  objects. 
Floating  al>out  in  the  air  are  innumerable  bits  of  "dust"  which 
you  can  see  dancing  about  in  the  sunlight  when  a  sunbeam  enters 
a  dark  room.  Some  of  these  "  dust  "  particles  are  actual  dust  from 
the  road,  Init  much  of  it  is  something  else,  as  the  pollen  of  plants, 
microbes,  and  the  solid  bits  produced  by  the  burning  of  wood  or 
coal. 

Each  bit  serves  as  a  tiny  nucleus  on  which  the  vapor  condenses  ; 
and  so  the  very  "dust  "  in  the  air  aids  in  the  formation  of  rain  by 
giving  something  solid  around  which  the  liquid  can  gather.  The 
great  amount  of  dust  in  the  air  near  the  great  city  of  London  is 
believed  to  be  one  of  the  causes  for  the  frequent  fogs  of  that  city. 

That  there  is  dust  in  the  air,  and  that  the  rain  removes  it,  is 
often  proved  when  a  dull  hazy  air  is  changed  to  a  clear,  bright  air 
by  a  summer  shower.  AVatch  to  find  instances  of  this.  Indeed, 
after  such  a  hazy  day,  when  the  rain  drops  first  begin  to  fall,  if 
you  will  let  a  few  drops  fall  upon  a  sheet  of  clean  white  paper, 
and  then  dry  it,  )'ou  will   find   the   paper   discolored    by   the    dust 
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Fig.  77.      A  sky  flecked  until  clouds 
/li'^h  ill  tilt  air. 


that  the  ram  brouglit  with  it.  So  tlic  rain  jnirifies  the  air  by 
removing-  from  it  the  solids  tliat  are  floating  in  it. 

These  are  only  a  few  of  the  things  of  interest  that  you  can  see 
for  yourself  by  studying  the  air.  Watch  the  sky  ;  it  is  full  of 
interest.  See  what  you  can  observe  for  yourself,  ^\'atch  espe- 
cially the  clouds,  for  the\'  are  not  only  interesting  but  beautiful 
(Fig.  17).  Their  forms  are  often  graceful,  and  they  change  with 
such  rapidity  that  you  can  notice  it  as  you  watch  them.  E\'en  in 
the  daytime  the  colors  and  shadows  are  beautiful  ;  but  at  sunrise 
and  at  sunset  the  clouds  are  often 
changed  to  gorgeous  banks  of 
color. 

"Watch  the  clouds  and  )'ou  will 
be  repaid  ;  look  especially  for  the 
great  piles  of  clouds  in  the  east 
during  the  summer  when  the  sun 
is  setting  (Fig.  18).  Those  lofty 
banks,  tinged  with  sih'er  and 
gold,  and  rising  like  mountains 
thousands  of  feet  int(.)  the  air, 
are  reallv  made  of  bits  of  fog  and 
mist.      Among  them  ^■a[lor  is  still 

changing  to  water  and  rain  drojjs  are  forming,  while  ^•iolent  cur- 
rents are  whirling  the  drops  about,  and  perhaps  lifting  them  to 
such  a  height  that  they  are  being  frozen  into  hailstones.  Far  off 
to  the  east,  beneath  that  cloud,  rain  is  falling  in  torrents,  light- 
ning is  flashing  and  thunder  crashing,  though  vou  cannot  hear  it 
because  it  is  so  lar  aiva\'. 

Vou  see  the  storm   merely  as  a  brightl)-  lighted  and   beautifully 

colored  cloud   mass    in    the    sk"\-  ; 

but   the   people   over   whom    it   is 

hanging    find     it    a    threatening 

black     cloud,    the    source     of     a 

furious  wind,   a  heavv   rain,  and 

the  awe-inspiring  lightning.     To 

them    it    may    not    be    beautiful, 

though    grand    in    the    extreme  ; 

and    so,   too,    when    the    summer 

thunder  shower  ^'isits  you  in  the 

early  e\-ening,  )'ou   ma\'  know   that  people  to  the   west  of  you   are 

])robabl\'  looking    at    its  side  and  top  and  admiring   its   beauty   of 

form  and  color. 


Fig.  jS.      The  cloud  Ihiiiks  cf  a  tliinidei 
stoyni  oil  the  horizon. 
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The  storm  j)asses  on,  still  to  the  eastward,  and  llnally  the  cdoud 
mass  entirely  disappears  l)eneatli  the  eastern  horizon  ;  Init  if  you 
watch,  you  will  see  signs  that  it  is  still  there,  though  out  of 
sight  ;  for  in  the  darkness  of  the  night  you  can  see  the  eastern 
horizon  lighted  by  little  flashes,  the  source  of  which  cannot  be 
seen.  Vou  call  it  ''  heat  lightning,"  but  it  is  reall)-  the  last  signal 
that  we  can  see  of  the  vanishing  thunder  storm,  so  far  away  that 
the  sound  of  the  crashing  thunder  cannot  Ije  heard. 

You  watch  the  mysterious  flashes  ;  they  grow  dimmer  and  dim- 
mer and  finally  you  see  them  no  more.  Uur  summer  shower  is 
gone.  It  has  done  what  thousands  of  others  have  done  before, 
and  what  thi.jusands  of  others  will  do  in  the  future.  It  has  started, 
moved  off,  and  Unallv  disappeared  from  sight  ;  and  as  it  has  gone 
it  has  told  us  a  storv.  Vini  can  read  a  part  of  this  storv  if  you 
will  ;   and  in  reading  it  will  find  much  that   interests. 
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A  SNOW  STORM.- 


By    anna    BOTSFORD    COMSTOCK. 


'I'lie  snow  had  begun  in  the  gloaming", 

And  busily  all  the  night 

Had  been  heaping  field  and  high«ay 

"W'ith  a  silence  dee].!  and  white. 

Every  pine  and  fir  and  hemlock 

Wore  ermine  too  dear  for  an  earl, 

And  the  poorest  twig  on  the  elm-tree 

^\'as  ridged  inch  deep  with  pearl. 

From  sheds  new-roofed  with  Carrara 

Came  Chanticleer's  muffled  crow 

The  stiff  rails  were  sottened  to  swan's-down 

And  still  fluttered  down  the  sno«'. 

—  Lowell. 

'  ■  '  HE  storm  ^^•hich  Lowell  describes  so 
delightfully  is  the  first  soft,  gentle 
snow  fall  that  comes  in  Xo\"ember 
or  earl\-  l)ecenil)er.  "Tlie  silence 
deep  and  white  "  settles  like  a  l)ene- 
diction  o\'er  the  bro^ii,  uneven  land- 
scape, and  makes  of  it  a  scene  of 
enchantment.  \'ery  different  from 
this  is  the  storm  that  comes   when  the 

t'  -.:■         ---  - -  "  ...--  -iN-inter  cold  is  most  se\'ere   and  «-iuter 

winds  most  terrific.  'I'hen  the  skies 
are  as  wjiite  as  the  fields,  \\\\\\  ne\'er  a  sign  of  blue  ;  if  the  sun 
apjiears  at  all,  it  shines  cold  instead  of  warm,  and  seems  but  a 
vague  white  spot  behind  the  \eil  of  upward,  do«'nward  whirling 
snowflakes  ;  the  wild  wind  takes  the  "  snow  dust  "  in  eddies  across 
the  fields  and  piles  it  at  tlie  fences  in  great  drift  billoM's  with  over- 
hanging crests.  (  )n  such  a  da}-  the  snow  is  so  cold  and  dr\',  the 
clouds  so  low  and  o|)pressi\"e,  the   bare   trees   so  brown  and  bleak. 


■'■■Jlome   N.atnre-SLudy   (Juursc,  1  Jeccnilier,  HJ03. 
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that  \vc  slmtri"  f\"eii  tliougli  \\"c  gaze  un  the   dreary  scene   fnim  tlie 
window  f)f   a  warm  and  i-onifdrtahle  room. 

]jut  another  change  is  sure  to  come.  Some  Februar)-  daj"  the 
wind  will  veer  suddenh'  to  the  south  and  hreathe  warnt  thawing 
lireaths  over  the  white  frozen  ^\'orld.  Then  will  the  lorest.s  appear 
in  robes  of  \-i\id  lihie-]nirp]e  against   the  sliining  hills  ;   and  in  the 


/■/-.    /i;.      .s'//<'7,' 


sl.i/s 


mornings  the  soft  blue  nf  the  horizon  will  shade  iijiward  into 
rose-color  and  still  uiiwarcl  into  vellow  and  bervl  green  ;  these 
hues  are  ne\'cr  seen  on  the  forest  or  in  the  skv  exce}it  when  the 
snow  C(.)\"ers  the  earth  to  the  horizon  line.  The  e"\'e  that  lo\"cs 
color  could  ill  afford  to  lose  from  the  world  the  purples  and 
blues  which  bring  (ontrast  into  the  winter  landscape. 

The  sno«-  storm  to  our  limited  understanding,  begins  with  a 
miracle  —  the  miracle  of  crystallization.  "Wdty  should  water  freez- 
ing freeh-  in  the  air  be  a  part  of  geometry,  the  si.x  rays  of  the  snow 
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crystal  growing  at  an  angle  one  to  another,  of  sixty  degrees?  Or 
as  if  to  prove  geometry  divine  Ijeyond  cavil,  sometimes  the  rays 
include  angles  of  twice  sixty  degrees.  Then  why  should  the 
decorations  of  the  rays  assume  thousands  of  intricate,  beautiful 
forms,  each  ray  of  a  flake  ornamented  exactly  like  its  five  sisters  ? 
And  why  should  the  snowflake  formed  in  the  higher  clouds  of  the 
upper  air  be  tabular  in  shape  but  still,  in  cross  section,  show   that 


it  is  built  on  the  jjlan  of  six  radii  ?  Look  at  it  as  we  will,  the 
formation  of  a  cr}'stal  is  a  lieautiful  myster)-  and  is  as  unfathom- 
able as  is  the  mvstery  of  life, 

I  am  indebted  to  the  courtes\'  of  A!  r,  R,  ( ;.  Allen,  Section  1  )irector 
'for  New  York  of  the  U,  S,  "Weather  JSureau,  (ni  suggestions  in  mak- 
ing out  the  following  questions.      The  beautiful  pictures   of  snow 
crystals  illustrating  this  lesson  were  made  from  photograjjhs  taken 
by  Mr.  AV,  A,  Bentley  of  Jericho,  A't,     It  is  our  desire  to  interest  all 
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tcaclicrs  in  tlic  natural  liistory  "f  a  snow  storm,  to  the  end  that 
"the)'  ma)-  h)\-c  the  country  better  and  be  content  to  li\'e  therein." 

A  tliermometer  hung  in  a  sheltered,  open  place  away  from  the 
^^■armth  of  the  house  is  a  necessar\-  preliminar\'  to  the  proper 
obser\-atinn  of  tlie  phenomena  of   a  snow  storm. 

])ark  woolen  cloth  is  the  best  medium  on  "which  to  catch  and 
observe  snow  cr\-stals. 


Imffvil/ 


/•■/;'.    J"/.        "    11'////  ,1  .w/,'ll,;-  ,/,;■/■  ,!//,/  T.'/li/,." 


OuESTIllXS    OX    A    SXOW    S'l'DR.M. 

What  causes  snow  ? 

\t  -what  temperature  do  snow  crystals  form  ? 

How  do  the  (  louds  ap])ear  before  a  snow  storm  ? 

\Miat  is  the  temperature  of  the  air  before  the  storm  ? 

AMiat  is  the  direction  of  the  «  ind  before  the  storm  ? 

Does  the  storm  come  from  the  same  direction  as  the  wind? 


A  Snow  Siorm.  -  97 

7.  What  are  the  conditions  of  the  wind  and  temperature  when 
the  snow  cr)'stals  are  most  perfect  in  form  ? 

S.  What  are  these  conditions  when  the  snow  crystals  are  matted 
together  in  great  flakes  ? 

9.  \\'hat  are  these  conditions  when  the  snow  crystals  appear 
sharp  and  needle-like  ? 

10.  Are  the  snow  crystals  of  the  same  storm  similar  in  structure 
and  decoration  ? 

11.  \\'hat  is  the  difference  in  structure  between  a  snowflake  and 
a  hail  stone  ? 

I  J.   M'hat  is  sleet  ? 

13.  What  is  the  difference  between  hoar  frost  and  snow  ? 

14.  Does  the  temperature  rise  or  fall  during  a  snow  storm  ? 

iv  Is  it  colder  or  warmer  after  a  snow  storm  has  passed  than 
it  was  before  it  began  ? 

16.  What  are  the  conditions  of  weather  which  cause  a  blizzard  ? 

17.  Why  does  a  co\ering  of  snow  prevent  the  ground  from 
freezing  so  severely  as  it  would  if  bare  ? 

18.  Why  if  snow  a  bad  conductor  of  heat  ? 

19.  Pack  snow  in  a  quart  cup  until  it  is  full  and  let  it  melt  ; 
then  tell  how  full  the  cup  is  of  water.  What  do  you  infer 
from  this  ? 

20.  Have  you  ever  obser\'ed  the  grass  to  Ije  green  beneath  snow 
drifts  ?     Tell  win-. 

21.  Does  snow  evaporate  as  well  as  melt  ? 

22.  How  does  snow  benefit  the  farmer  and  the  fruit  grower? 

23.  Do  the  snow  storms  in  vour  locality  come  from  one  general 
direction  all  winter? 
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A  HANDFUL  OF  SOIL:  WHAT  IT  IS.* 

Bv    K.   S.   TARR, 

IND   drifts    a   seed   from    the  parent  plant   until 
'.i^i.       it  settles  to  the  ground,  perhaps  in  a  field  or 


by  the  roadside,  or  even  in  the  schoolyard. 
There  it  remains  through  the  long  winter  ; 
but  with  the  return  of  spring,  encouraged  l)y 
the  warm  sunlight,  the  seed  awakens  from  its  dormant  condition, 
breaks  open  the  s.'ed-cover  and  sends  leaves  into  the  air  and  roots 
into  the  ground.  Xo  one  planted  the  seed  ;  yet  the  plant  has 
made  its  way  in  the  world  and  it  thrives  until  it  has  given  to  other 
seeds  the  same  opportunity  to  start  in  life. 

Had  the  seed  fallen  upon  a  board  or  a  stone  it  might  have  sent 
out  lea\x's  and  roots  ;  but  it  could  never  have  developed  into 
a  plant,  for  something  necessary  would  lia\-e  been  lacking.  What 
is  there  in  the  soil  that  is  so  necessary  to  the  success  of  plant  life  ? 
How  has  it  come  to  be  there?  What  is  this  soil  that  the  plants 
need  so  much  ?  These  are  scjme  of  the  questions  whicli  we  will 
try  to  answer. 

One  readily  sees  that  the  soil  furnishes  a  place  in  which  the 
plants  may  fix  themselves, —  an  anchorage,  as  it  were.  It  is  also 
easy  to  see  that  from  the  soil  the  jjlants  obtain  a  supply  of  water  ; 
and,  moreo\'er,  tliat  this  \\'ater  is  very  necessary,  for  tlie  vegetation 
in  a  moist  country  suffers  greatl)'  in  time  of  drought,  and  few 
plants  are  able  to  grow  in  a  desert  region  because  there  is  so  little 
water.  You  can  make  a  desert  in  the  schoolroom  and  contrast  it 
with  moist  soil  by  planting  seeds  in  two  dishes  of  soil,  watering 
one,  but  furnishing  no  water  to  the  other. 

That  water  is  necessary  to  plants  is  also  jiroved  by  the  plant 
itself.  The  sap  and  the  moisture  which  may  be  pressed  out  of  a 
grass  stem  or  an  apple  are  principally  water  taken  from  the  soil  by 
the  roots.  But  there  is  more  than  water,  for  the  juice  of  an  apple  is 
sweet  or  sour,  while  the  sap  and  juice  of  other  plants  may  be  sweet 
or  bitter.     There  are  substances  dissolved  in  the  \\'ater. 


*Nature-Study  Quarterly,  Xo.  2:    Leaflet  15. 
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It  is  these  dissolved  substances  that  the  phuits  need  for  their 
growth,  and  they  find  them  ready  for  use  in  the  soil.  There  is  a 
plant-food  which  the  roots  seek  and  find,  so  that  every  plant 
which  sends  roots  into  the  soil  takes  something  from  it  to  Iniild  up 
the  plant  tissue.  The  sharp  edges  of  some  sedges,  which  will  cut 
the  liand  like  a  dull  knife,  and  the  wood  ashes  left  when  a  wood 
fire  is  Inirned,  represent  in  part  this  plant-food  obtained  from  the 
soil. 

Tet  us  take  a  handful  of  soil  from  the  field,  the  schoolyard,  or 
tlie  street  and  examine  it.  We  find  it  to  be  dirt  that  "soils"  the 
hands  ;   and  when  we  try  to  brush   off   the  dirt,   we   notice  a  gritty 
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feeling  that  is  (]uite  disagreeable.  This  is  due  to  the  bits  of 
mineral  in  tlie  soil  ;  and  that  tliese  are  hard,  often  harder  than  a 
pin,  nuiv  often  l>e  prox'cd  b_\'  rubbing  soil  against  a  piece  of  glass, 
which  the  hard  bits  will  often  scratch,  whde  a  pin  will  not. 

Stud)-  tliis  sod  with  the  e)'e  and  you  ina\-  not  sec  the  tiny  bits, 
though  in  sandy  soils  one  may  easily  notice  that  tlierc  arc  bits  of 
mineral.  ]'',\"en  fine  loamy  and  clav  soils,  when  examined  with  a 
pocket  lens  or  a  microscope,  will  be  found  to  be  composed  of  tiny 
fragments  of  mineral.  It  is  evident  that  in  some  ^^■ay  mineral  has 
l)een  powdered  u]i  to  form  the  soil  ;  and  since  tlie  minerals  come 
from  rocks,  it  is  tlie  rocks  that  lia\e  been  ground  up.  That  pow- 
dered rock  will  make  just  sucli  a  substance  as  soil  may  be  proved 
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hy  pounding  a  pebble  to  bits,  or  by  collecting  sonic  (jf  the  rock 
dust  that  is  made  when  a  hole  is  drilled  in  a  rock.  Much  the 
same  substance  is  ground  from  a  grindstone  when  a  knife  is 
sharpened  on  it,  making  the  water  muddy  like  that  in  a  mud  hole. 

It  will  be  an  interesting  exi)eriment  to  reduce  a  pebble  to  jjow- 
der  and  plant  seeds  in  it  to  see  whether  they  will  grow  as  well  as  in 
soil  ;  but  in  preparing  it  try  to  avoid  using  a  sandstone  pebble, 
because  sandy  soils  are  never  yevy  fertile. 

Not  only  is  soil  made  u|i  of  bits  of  powdered  rock,  but  it 
e^'ervwhere  rests  upon  rock  (Fig.  25).      Some   consider    soil   to   be 


/■'4^.  ^2.      A    i^Iacial   soil,    iOiitaiiiiir^-   miDurous   tran^porleil  /</'/'/< -.s'   ami  houhU'rs 
rsstin'^  on  the  bed  roik. 


onl\-  the  surface  layers  in  which  plants  grow  ;  but  really  this  is, 
in  most  places,  essentiallv  the  same  as  the  layers  below,  down  even 
to  the  ^■ery  rock,  so  that  we  might  call  it  all  soil  ;  though,  since  a 
special  name,  regolitli  (meaning  stone  blanket),  has  been  jjroposed 
for  all  the  soft,  soil-like  rock-cover,  we  may  speak  of  it  as  regolith 
and  reser-^-e  the  word  soil  for  the  surface  layers  only. 

In  some  places  there  is  no  soil  on  the  bare  rocks  ;  elsewhere 
the  soil-cover  is  a  foot  or  two  in  depth  ;  but  there  are  places 
where  the  regolith  is  several  hundrerl  feet  deep.  In  such  places, 
even  the  wells  do  not  reach  the  bed  rock  ;   nor  do  the  streams  cut 
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down  to  it  ;  but  even   there,   if   one   should    dig   deep    enough,   he 
would  reach  the  solid  rock  beneath. 

How  has  the  hard  rock  been  changed  to  loose  soil  ?  One  of 
the  ways,  of  Avhich  there  are  several,  may  be  easily  studied  when- 
ever a  rock  has  been  exposed  to  the  air.  Let  us  go  to  a  stone 
wall  or  among  the  pebbles  in  a  field,  for  instance,  and,  chipping 
off  the  surface,  notice  how  different  the  inside  is  from  the  out- 
side. The  outer  crust  is  rusted  and  possibly  quite  soft,  while  the 
interior  is  harder  and  fresher.  JSLany  excellent  examples  of  this 
may  be  found  in  anv  stonv  field  or  stone  wall. 


/•7-.  -V.  The  bcJ  of  a  stream  ,il  Io7i'  unit.'r,  rnraliii^^-  Ih,'  rounded  pebbles  thai 
luive  I'een  leorii  and  sniootJied  by  bein^-  roUed  aidant ^  tints  :e;rindin^  ojf  titiv  bits 
tobitcli  later  are  built  into  the  Jlood-plains, 

As  hard  iron  rusts  and  crumbles  to  powder  when  exposed  to 
the  weather  ;  so  will  the  minerals  and  the  rocks  decav  and  fall  to 
bits  ;  but  rocks  require  a  very  much  greater  time  for  this  than 
does  iron.  It  hajipens  that  the  soil  of  New  York  has  not  been 
produced  by  the  decay  of  rock  ;  and,  therefore,  although  the 
soils  in  many  parts  of  the  world  have  been  formed  in  this  wav,  we 
will  not  delay  longer  in  studying  this  subject  now,  nor  in  consider- 
ing the  exact  way  in  which  rocks  are  enabled  to  crumble. 
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Another  way  in  which  rocks  may  be  powdered  may  be  seen  in 
most  parts  of  New  York.  The  rains  wash  soil  from  the  hillsides 
causing  the  streams  to  become  muddv.  In  the  streams  there  are 
also  many  pebbles,  possibly  the  larger  fragments  that  have  fallen 
into  the  stream  after  having  been  broken  from  the  ledges.  The 
current  carries  these  all  along  down  the  stream,  and,  as  they  go, 
one  piece  striking  against  another,  or  being  dragged  o\er  the  rocks 
in  the  stream  bed,  the  pebbles  ;,re  ground  down  and  smoothed 
(Fig.  23),  wliicn  means,  of  course,  that  more  mud  is  supplied  to 
the  stream,  as  mud  is  furnislied  from  a  grindstone  when  a  knife 
or  scythe  is  being  sharpened  on  it.      On  the  pebbly  beaches  of  the 


^■^ 
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Xi-.jr  z'ii-'i'  of  a  (lit  in  :^lacinl  soil,  ^'iillioi/  liy  ilic  rains,  and  witJi  numer- 
ous Inimportcii  fol'I'li-s  oinl>oit,l,;i  in  Iho  rook  jlonr. 


sea  or  lakeshore  mucli  the  same  thing  maybe  seen  ;  and  here  also 
the  constant  grinding  of  the  rocks  wears  off  the  edges  until  the 
pebbles  become  smooth  and  round. 

Supplied  with  bits  of  ro<  k  from  the  soil,  or  from  the  grinding 
up  of  pebbles  and  rocks  along  its  course,  the  stream  carries  its 
load  onward,  pierhaps  to  a  lake,  which  it  commences  to  fill,  form- 
\w<  a  broad  delta  of  level  and  fertile  land,  near  where  the  stream 
enters  the  lake.  Or,  ])ossibly,  the  stream  enters  the  sea  and 
builds  a  delta  there,  as  tlie  Mississipi)i  river  has  done. 
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liut   much  of  the   mud   does  not   reach   the    sea.     'J'he    greatest 
sup])ly  comes  when    the   streams   are  so  flooded  by  heavy  rains  or 

melting  snows  that  the  river 
channel  is  no  longer  able  to 
hold  the  water,  which  then 
rises  al)o\'e  the  banks,  over- 
flowing the  svirrounding 
country.  Then,  since  its 
current  is  checked  where 
it  is  so  sliallow,  the  water 
drops  some  of  its  load  of 
ro<:k  bits  on  th.e  flood-plain, 
much  as  tlie  nuukh'  water 
in  a  gutter  drops  sand  or 
mud  on  the  sidewalk  when, 
in  time  o'  hea\-\-  rains,  it 
n\-errtows  the  «-alk. 

-\Ian\-   of  tlie  most  fertile 
/■/i,'.  -=:■,-.     ./  sn-,ii,:lh-J  limcsioin-  pM>l,-  t,it,-ii      hinds  of  tile  world  are  flood- 
/roiii  „  ^'/,n-i„/ soi/.  |)lains  of  this   kind,    where 

sediment,  gathered  h\  the 
streams  farther  up  tlieir  courses,  is  dropped  upon  the  flood-plains, 
enriching  them  bv  ne\\-  layers  of  fertile  soil.  One  does  not  need 
to  go  to  the  Nile,  the  A'ellow,  or  the  -Mississippi  for  illustrations  of 
this  ;  they  abound  on  every  hand,  and  many  thousands  of  illustra- 
tiims,  great  and  small, 
may  be  found  in  the  State 
of  Xcw  ^'ork.  Doubt- 
less )-ou  can  find  one. 

There  are  other  «'ays 
in  which  soils  ma\-  be 
lormed  ;  but  onI\-  one 
more  \\  ill  be  considered, 
and  that  is  the  «a\-  in 
which  most  of  the  soils 
of  New  York  have  been 
made.  To  study  this  let 
us  go  to  a  cut  in  the  earth,  such  as  a  well  or  a  stream  bank  (Figs. 
22  and  24).  Scattered  through  the  soil  numerous  pebbles  and 
boulders  will  doubtless  be  found  ;  and  if  these  are  compared 
with     the    bed    rock     of    the    countrv,    which    underlies    the    soil 


rii  ,,       111,    ' 

-■ciiiciil  of  I  hi-  it,-  shc-t 


'/    I    I  ()   t/it 
•r  it. 
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(Fig.  22),  some  of  them  will  be  found  to  be  (juite  different  from 
it.  For  instance,  where  the  bed  rock  is  shale  or  limestone,  some 
of  the  pebbles  will  no  doubt  l)e  granite,  sandstone,  etc.  If  you 
could  explore  far  enough,  vou  would  find  just  such  rocks  to  the 
north  of  you,  perhaps  one  or  two  hundred  miles  away  in  Canada  ; 
or,  if  your  home  is  south  of  the  Adirondacks,  you  might  trace  the 
pebbles  to  those  mountains. 

On  some  of  these  pebbles,  esi^ecially  the  softer  ones,  such  as 
limestone,  vou  will  find  scratches,  as  if  they  had  been  ground 
forcibly  together  (Fig.  25).  Looking  now  at  the  bed  rock  in  some 
place  from  which  the  soil  has  been  recent)}'  removed,  you  will  find 
it  also  scratched  and  grooved  (Fig.  26)  ;  and  if  you  take  the  direc- 
tion of  these  scratches  with  the  compass,  you  will  find  that  they 
extend  in  a  general  north  and  south  direction,  pointing,  in  fact, 
in  the  same  direction  from  which  the  pebbles  ha\'e  come. 

All  o\-er  northeastern  North  America  and  northwestern  Europe 
the  soil  IS  of  the  same  nature  as  that  just  descril)ed.  In  our  own 
country  this  kind  of  soil  reache;;  down  as  far  as  the  edge  of  the 
shaded  area  in  the  map  (Fig.  27),  and  it  will  be  noticed  that  all  of 
New  York  is  w  ithin  that  area  excepting  the  extreme  southwestern 
part  near  the  southern  end  of  Chautauqua  lake. 

Not  onlv  is  the  soil  peculiar  within  this  district,  but  there  are 
many  small  hills  of  clav  or  sand,  or  sometimes  (if  both  together 
(Figs.  T,^  and  34).  They  rise  in  luimmock)'  form  and  often  ha\-e 
deep  pits  or  kettle-shapeil  liasins  l)etween,  sometimes,  when  the 
soil  is  clayev  enough  to  hold  water,  containing  tiny  pools.  These 
hills  extend  in  somewhat  irregular  ranges  stretching  across  the 
country  from  the  east  toward  the  west.  The  position  of  some  of 
these  ranges  is  indicated  on  the  map  (Fig.  27). 

For  a  long  time  people  wondered  how  this  soil  with  its  foreign 
pebbles  and  boulders,  altogether  called  "  drift,"  came  to  be  placed 
where  it  is  ;  they  were  especially  puzzled  to  tell  how  the  large 
boulders,  called  erratics  (Fig.  21),  should  have  been  carried  from 
one  place  to  another.  It  was  suggested  that  they  came  from  the 
bursting  of  planets,  from  comets,  from  the  explosion  of  moun- 
tains, from  floods,  and  in  other  ways  equally  unlikely  ;  but  Louis 
Agassiz,  studying  the  glaciers  of  the  Alps  and  the  country  round 
about,  was  impressed  by  the  resemblance  between  the  "  drift  " 
and  the  materials  carried  by  li\-ing  glaciers. 

Agassiz,  therefore,  proposed  the  hypothesis  that  glaciers  had 
carried  the  drift  and  left    it  wliere  we  now  find    it  ;   but   for  many 
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years  his  glacial  hypothesis  met  with  a  great  deal  of  opposition 
because  it  seemed  impossible  that  the  climate  could  have  changed 
so  greath'  as  to  cover  what  is  now  a  temperate  land  with  a  great 
sheet  of  ice.  Indeed,  e\-en  now,  although  all  who  have  especially 
studied  the  subject  are  convinced,  many  people  have  not  accepted 
Agassiz's  explanation,  just  as  years  ago,  long  after  it  was  proved 
that  the  earth  rotated  each  day,  many  people  still  believed  that  it 
was  the  sun,  not  the  earth,  that  was  moving. 

The   glacial  explanation  is   as  certain  as  that   the  earth  rotates. 

For  some  reason,      ^ 

which  we  do  not      I  '  ' 

k  n  o  w,  the  cli- 
mate changed 
and  allowed  ice 
to  cover  temper- 
ate lands,  as  be- 
fore that  time 
the  climate  had 
changed  so  as  to 
allow  plants  like 
those  now  grow- 
ing as  far  south 
as  Virginia  to 
live  in  Green- 
land, now  ice 
covered.  When 
the    ice     of    the 

glacier  melted  away  it  left  man)-  signs  of  its  presence  ;  and  when 
the  temperate  latitude  plants  grew  in  Greenland  they  left  seeds, 
leaves  and  tree  trunks  which  ]ia\'e  been  imbedded  in  the  rocks  as 
fossils.  One  may  now  pick  the  leaves  of  temperate  climate  trees 
from  the   rocks  Ijeneath  a  great  icecap. 

To  one  who  studies  them,  the  signs  left  by  the  glacier  are  as 
clear  proof  as  the  leaves  and  seeds.  From  these  signs  we  know 
that  the  climate  has  changed  slowlv,  but  we  have  not  yet  learned 
why  it  changed. 

There  are  now  two  places  on  the  earth  where  vast  glaciers,  or 
ice  sheets,  cover  immense  areas  of  land,  one  in  the  Antarctic,  a 
region  very  little  known,  the  other  in  Greenland,  where  there  is  an 
ice  sheet  covering  land  ha\-ing  an  area  more  than  ten  times  that  of 


?S.     A  vie:o  ovlt  the  ^^rcat  ice  plateau  of  Greeuhijid, 
ivltti  a  niountaiii  peak  projeiting  above  it. 
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the  State  of  New  York.  Let  us  study  tliis  region  to  see  what  is 
being  done  there,  in  order  to  compare  it  with  wliat  has  been  done 
in  New  York. 

In  the  interior 
is  a  ^■ast  plateau 
of  ice,  in  places 
o^'er  10,000  teet 
high,  a  great  ic\' 
desert  (Fig,  28), 
where  absolute- 
h'  no  life  of  anv  r^^--*-*^,- 
kind,  either  ani-  **'*'^^^,^^^ - 
nial  or  plant,  can  "  ■--^. 

exist,  and  where 
it  never  rains, 
but  where  the 
storms  liring 
s  n  o  w    e\'en    in 


>;-.  -=■.;.      The  ■■,/-!■  of  a  pari  ,</  llu 
[on  the  loft)  rostiiix- 
I'ouliton  I'l-oiixht  ly  tlio  too  oiiid  toft  tlioro  zohoii  It  iiioltod 


^root  ii'roontmni  too  .^hoot 
'>!  ttio  taiht,  ooor  lohiott  ciro  stro70/!  main 


Such    must    lia\'e   been    the   c 


e  middle  of   summer.      Such    must    lia\'e   been    the   condition    in 
rtheastcrn  America  during  the  glacial  period. 

This  \-ast  ice  sheet  is  slo«dy   moi\-ng   outward    in    all   ilirections 

from  the  elewited  center,  much 


h 


;o.      .4    soratoliool  pobl<le   takoii  froia 
llio  too  of  tlio  Groonliiiid  i;laoioo. 


roin  the  elewited  center,  much 
as  a  pile  of  wax  ma\'  be  made 
t(j    flow  outtt'ard    b\-    jdacing  a 

ea\"\'  weight  ujion  the  middle. 
^Io\ung  toward  the  north,  east, 
south  and  west,  this  glacier 
must  of  course  1  ome  tii  an  end 
somewhere.  In  places,  usually 
at  theheatls  nf  baxs,  the  end  is 
m  the  sea,  as  the  end  of  oar 
glacier  must  ha\"e  been  off  the 
shores  of  New  England.  From 
these  sea-ends,  icebergs  con- 
stantl\'  break  off;  these  floating 
awa"\-  toward  the  south,  often 
reacli,  before  the)-  melt,  as  far 
as  the  path  followed  by  the 
steamers  from  the  United 
States     to     Fairope.        Pietween 
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the  l)a\'s  wlierf  the  glacier  ends  in  the  sea,  the  ice  front  rests  on 
the  land  (Fiy.  29),  as  it  did  over  the  greater  part  of  New  York 
and  the  states  further  west.  There  it  melts  in  the  summer,  sup- 
plying streams  with  water  and  fdling  many  small  ponds  and  lakes. 
The  front  star  ds  there  year  after  year,  sometimes  moving  a  little 
ahead,  again  melting  further  back  so  as  to  reveal  the  rocks  on 
which  it  formerh'  rested. 

The  lied  rock  here  is  found  to  l)e  polished,  scratched  and  grooved 
just  like  the  bed-rock  in  Xew  York  ;   and  the  scratches  e.\tend   in 

the  direction  from 
which  theicemoves. 
Resting  on  the  rock 
are  lioulders  and 
pebbles  (Fig.  22), 
sometimes  on  tlie 
bare  rock,  some- 
times imbedded  in 
a  (lay  as  thev  are  in 
the  drift.  As  we 
found  when  studv- 
ing  the  soil  m  our 
own  region,  so  here 
tlie  ])  e  b  b  1  c  s  are 
o  f  t  e  n  scratched, 
and  man\'  of  them 
are  quite  dilferent 
from  t'le  rock  on 
which  they  rest. 
Going  nearer  to  the  ice  we  find  the  lower  p;irt  loaded  with  peb- 
bles, boulders  and  liits 
of  clay  very  like  tliose 
on  the  rocks  near  by. 
Fig.  30  shows  one  of 
these,  scratched  and 
groo\'ed,  «liic]i  I  once 
dug  from  the  ice  of 
this  ^■er\•  glacier.  The 
bottom  of  tlie  ice  is 
like  a  huge  sandpaper, 
being     dragged     o\'er 

the       bed       rock      w'llh       Fl;^.  32.      I/ll,i,,„orkv  s,irj\u-,-  <'f  /!,,■  h.nU'rstrc 
tremendous  force.      It  moraiiu-  uf  Grce)ilanJ. 


■■/,'.  SI.  A  pari  of  the  rdi:r  of  tho  Croonhui,/  ,^',n-ioi\ 
with  cloail  lohito  /,v  oi'oi'O,  on,/  ,/orh  ,/isoo/oro,/  /'oih/s 
he/070  10/iorc  /oJon  loith  rook  /'ro:;-ii!Ollts .  Ill  l/io  foro- 
■'roiuld  is  (I  hou/i/or-^tro-.ou  nioroiiio. 
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carries  a  load  of  ro^/k  fragments,  and  as  it  moves  secures  more  by 
grinding  or  prying  tliem  from  the  rocks  beneath.  These  all  travel 
on  toward  the  edge  of  the  ice,  being  constantly  ground  finer  and 
finer  as  wheat  is  ground  when  it  goes  through  the  mill.  Indeed 
the  resemblarce  is  so  close  that  the  clav  produced  by  this  grind- 
ing action  is  often  called  rock  flour. 

Dragged  to  the  front  of  the  ice,  the  rock  bits,  great  and  small, 
roll  out  as  the  ice  melts,  some,  especially  the  finest,  being  carried 
away  in  the  water,  which  is  alwavs  muddv  with  the  rock  flour  it 
carries  ;  but  much  remains  near  the  edge  of  the  ice,  forming  a 
moraine  (Figs.  31  and  32).     This   moraine,   dumped  at  the  edge  of 


/•V; 


-  /  rvV:, '  oz'ti-  liu-  liuiiniiL'tky  siirfiu\-  of  a  part  of  tJic  nicraiiu-  of  tho  ^'roat 
Amoriiiin  ioo  ^hoot  i n  Contra!  Xo-o'   York. 


the  glacier,  very  closel}"  resembles  the  hummocky  hills  of  Xew 
York  (Figs,  i^i,  and  34),  mentioned  above,  which  are  really  moraines 
formed  at  the  ice-edge  during  the  glacial  period.  "While  their 
iorm  is  (juite  alike,  the  New  York  moraines  are  generally  less 
])ebbl)-  than  the  (ireei'.land  moraines,  because  the  Greenland 
glacier  carries  less  rock  flour  than  did  the  glacier  which  co\-ered 
New  York. 

In  the  Greenland  glacier,  as  \'ou  can  see  in  Fig.  31,  there  is 
much  dirt  and  rock  ;  in  the  glacier  of  the  glacial  period  there  was 
even  more.     When   it   melted   away  the   ice   disappeared  as  water, 
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but  the  rock  fragments  of  course  fell  down  upon  the  rock  beneath 
and  formed  soiL  If  over  a  certain  region,  as  for  instance  over 
your  home,  the  ice  carried  a  great  load  of  drift,  when  this  gradu- 
ally settled  down,  as  the  ice  melted,  it  formed  a  deep  layer  of  soil; 
but  if  the  glacier  had  only  a  small  load  a  shallow  soil  was  left. 
Again,  if  the  ice  front  remained  for  a  long  time  near  a  certain 
place,  as  near  your  home,  it  kept  bringing  and  dumping  rock 
fragments  to  form  moraines,  which,  of  course,  would  continue  to 
grow  higher  so  long  as  the  ice  dumped  the  rock  fragments,  much 
as  a  sand  pile  will  continue  to  grow  higher  so  long  as  fresh  loads 
are  brought  and  dumped. 

There  are  other  causes  for  differences  in  the  glacial  soils,  but 
most  of  them  cannot  be  considered  here.  One  of  them  is  so 
important,  however,  that  it  must  be  mentioned.  AVith  the  melting 
of  so  much  ice,  vast  floods  of  water  were  caused,  and  these  came 
from  the  ice,  pjerhaps  in  places  where  there  are  now  no  streams,  or 
at  best  only  small  ones.  These  rapid  currents  carried  off  much 
of  the  rock  flour  and  left  the  coarser  and  heavier  sand,  gravel,  or 
pebbles,  the  latter  often  well  rounded,  with  the  scratches  removed 
by  the  long-continued   rolling  about  in  the  glacial  stream  bed. 

One  often  finds  such  beds  of  sand  or  gravel  in  different  parts  of 
the  State,  telling  not  only  of  ice  where  it  is  now  absent,  but  of 
water  currents  where  is  now  dry  land.  The  rock  flour  was  in 
some  cases  carried  to  the  sea,  elsewhere  to  lakes,  or  in  still  other 
places  deposited  in  the  flood-i")lains  of  the  glacier-fed  rivers.  Now 
some  of  this  rock  flour  is  dug  out  to  make  into  bricks. 

Enough  has  been  said  to  show  that  the  soils  of  New  York  were 
brought  by  a  glacier,  and  to  point  out  that  there  are  many  differ- 
ences in  thickness  as  well  as  in  kind  and  condition  of  the  soil. 
The  agriculture  of  the  State  is  greatly  influenced  by  these  differ- 
ences. In  some  cases  one  part  of  a  farm  has  a  deep,  rich  soil, 
another  jjart  a  barren,  sandy,  pebbly  or  boulder-covered  soil  (Fig. 
2i),  while  in  still  another  part  the  bed  rock  may  be  so  near  the 
surface  that  it  does  not  pay  to  clear  the  forest  from  it.  Moreover, 
some  farms  are  in  hummocky  moraines,  while  others,  near  by,  are 
on  level  plains  (Fig.  34),  where  a  broad  glacial  stream  built  up 
a  flood-plain  in  a  place  wdiere  now  the  stream  is  so  small  that  it 
never  rises  high  enough  to  overflow  the  plain. 

There  are  even  rither  differences  than  these,  and  one  who  is 
familiar  with  a  region  is  often  puzzled  to  explain  them  ;  but  they 
are  all  due  to  the  glacier  or  to  the  water  furnished  by  its  melting. 
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and  a  careful  study  by  a  student  of  the  subject  of  Glacial  Geology 
will  serve  to  explain  them.  Each  place  has  had  peculiar  con- 
ditions and  it  would  be  necessary  to  study  each  place  much  more 
carefully  than  has  been  done  here  in  order  to  explain  all  the 
differences. 

Not  only  is  agriculture  influenced  greatly  b^'  the  differences  in 
the  soil  from  place  to  place,  but  also  bv  tlie  \'ery  fact  that  they 
are  glacial  soils.  Being  made  up  of  part))'  ground-up  rock  frag- 
ments the  soils  are  often  stony  and  difficult  to  till.  Unlike  the 
soil  of  rock  deca-\-,  the  particles  of  which  the  glacial  soil  is  made 
have  been  derived  b\'  mechanical  grinding,  not  by  chemical 
decav  and  disintegration.      There   has  been   less   leaching   out   of 


Fig.  ;!-f.      /fiijiiiii,\'iy  iiioiiiiii,-  hilli   ill   III,-  I'Lickgroiiiid  tiiht  a   I.vcl  gravel  plain 
—  an  aiitic-iit  glaciiil-sli-caiii  flood-plain  —  /;/  foreground. 


the  solulile  compounds  «-hich  make  plant  foods.  These  are 
stored  up  in  tlie  rock  fragments  ready  for  use  when  decay  causes 
tlie  proper  changes  to  prodme  tlie  soluble  coni])Ounds  which 
plants  re(|uire. 

Slowly  the  glacial  soils  are  decaying,  and,  as  tliev  do  so,  are 
fnrnisliing  plant-food  to  the  water  \\-]iic]"i  the  rcjots  greedily  draw- 
in.  So  tlie  glacial  soil  is  not  a  mere  store  house  of  ]ilant-food, 
Ijut  a  manufactory  of  it  as  well,  and  glacial  soils  are  therefore 
"strong"  and  last  for  a  long  time.  That  decav  is  going  on,  espe- 
cially near  the  surface,  ma\'  often  be  seen  in  a  cut  in  the  soil, 
where  the  natural  Ijlue  color  of  the  drift  is  seen  below,  while  neai 
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tlif  surface  the  sdil   is  rusted  yellow  bv  the  der;u'  of  certain   min- 
erals which  contain  iron. 

Few  materials  on  the  earth  are  more  important  than  tile  soil  ; 
it  acts  as  the  intermediary  between  man  and  the  earth.  The  rocks 
have  some  substances  locked  up  in  them  which  animals  need  ;  by 
decay,  or  by  being  ground  u)),  the  rocks  crumble  so  that  plants 
may  send  roots  into  them  and  extract  the  suljstances  needed  by 
animals,  (lilted  with  this  wonderful  power  the  plants  grow  and 
furnish  food  to  animals,  some  of  which  is  plant-food  obtained 
from  the  rocks  ;  and  so  the  animals  of  the  land,  and  man  himself, 
secure  a  large  part  of  their  food  from  the  rocks.  It  is  then  worth 
the  while  to  stoji  for  a  moment  and  think  and  stud)'  about  this, 
one  of  the  most  marvelous  of  the  many  wonderful  adjustments  of 
Nature,  but  so  common  that  most  persons  li\'e  and  die  without 
e\"en  giving  it  more  than  a  piassing  thought. 
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HE  more  one  studies  tlie  soil,  tlie  more  certainly 
it  will  be  found  that  the  earth  has  locked  up 
in  her  bosom  many  secrets,  and  that  these  secrets 
will  not  be  given  up  for  the  mere  asking.  As  mys- 
terious as  the  soil  may  appear  at  different  times,  it 
always  is  governed  by  certain  laws.  These  princi- 
ples once  understood,  the  soil  becomes  an  open  book 
from  which  one  may  read  quicklv  and  accurately. 

Uses  of  the  Soil. 
The  soil  has  certain  offices  to   perform    for   which 
it  is  admirablv  fitted.     The  most  important  of  these 
offices  are  : 

1.  To  hold  plants  in  place  ; 

2.  To  serve  as  a  source  of   plant-food  ; 

3.  To  act  as  a  reservoir  for  moisture  ; 

4.  To  ser'.'e  as  a  storehouse  for  applied  plant-food  or  fertilizer. 
Some  soils   are    capable    of  performing   all    these    offices,    while 

others  are  fitted  for  only  a  part  of  them.  Thus  a  soil  M-hich  is 
pure  sand  and  almost  entirely  deficient  in  the  essential  elements 
of  plant-food,  may  serve,  if  located  near  a  large  city,  merely  to 
hold  the  plants  in  position  while  the  skillful  gardener  feeds  the 
plants  with  sjjecialh'  prepared  fertilizers,  and  supplies  the  mois- 
ture by  irrigation. 

Early  in  the  study  of  soils  an  excursion,  if  possible,  should  be 
made  into  the  woods.  Great  trees  will  be  seen  and  under  the 
trees  will  be  found  various  shrubs  and  possibly  weeds  and  grass. 
It  will  be  noticed  that  the  soil  is  well  occupied  with  growing  plants. 
The  surface  will  be  found  covered  with  a  layer  se\'eral  inches  thick 
of  lea^■es  and  twigs.  Beneath  this  covering  the  soil  is  dark,  moist, 
full  of  organic  matter,  loose,  easily  spaded  e.\ce])t  as  roots  or  stones 
may  interfere,  and  has  e\-ery  appearance  of  being  fertile. 


*  Nature-Study  i",)u,irtcrly,  Xo.  2:    Leaflet  15,  October,  1899. 
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Soil  Conditions  as  Found  in  Many  Fields. 

After  examining  the  conditions  in  the  forest,  a  study  should  be 
made  of  the  soil  in  some  cultivated  field.  It  will  be  found  that 
in  the  field  the  soil  has  lost  many  of  the  marked  characteristics 
noticed  in  the  woodland.  In  walking  o\'er  the  field,  the  soil  will 
be  found  to  be  hard  and  com])act.  The  surface  may  be  covered 
with  growing  plants,  for  if  the  seeds  which  have  been  put  into 
the  soil  by  the  farmer  have  not  germinated  and  the  plants  made 
growth,  nature  has  ([uickly  come  to  the  rescue  and  filled  the  soil 
with  other  plants  which  we  commonl)'  call  weeds.  It  is  nature's 
plan  to  keep  the  soil  covered  with  growing  plants,  and  from  nature 
we  should  learn  a  lesson.  The  field  soil,  instead  of  being  moist, 
is  dry  ;  instead  of  being  loose  and  friable,  it  is  hard  and  compact, 
and  it  appears  in  te.xture  entirely  different  from  the  woodland 
soil.  The  cause  of  the  difference  is  nut  hard  to  d]sco\"er.  In  the 
woods,  nature  for  \ears  has  been  building  up  the  suil.  The  leaves 
from  the  trees  fall  to  the  gruand  and  form  a  covering  which  ])re- 
vents  washing  or  erosion,  and  these  lea\es  decay  and  add  to  the 
humus,  or  \'egetable  mould,  of  the  soil.  Roots  are  constantly 
deca)'ing  and  furnish  channels  through  the  soil  and  permit  the 
circulation  of  air  and  water. 

In  the  field,  nature's  lesson  has  been  disregarded  and  too  often 
the  whole  aim  seems  ti.)  be  to  remo\'e  everything  from  the  soil  and 
to  make  no  returns.  Consequentlv  the  organic  matter,  or  humus, 
has  been  used  uj)  ;  the  tramijing  of  the  horses'  feet  has  closed  the 
natural  drainage  canals  ;  after  the  crop  is  removed,  the  soil  is  left 
naked  during  the  \\-inter  and  the  hea\-y  rains  wash  and  erode  the 
surface,  and  remo\"e  some  of  the  best  idant-food.  After  a  few 
vears  of  such  treatment,  the  farmer  wonders  why  the  soil  will  not 
produce  as  liberalh-  as  it  did  formerlv. 

E.xpcrhiu-iit  No.  I. —  The  fact  that  there  is  humus,  or  vegetable 
mould,  m  certain  soils  can  be  shown  by  burning.  A\'eigh  a  potful 
of  hard  soil  and  a  potful  of  lowland  soil,  or  muck,  after  each  has 
been  thoroughly  dried.  Then  put  tho  pots  on  the  coals  in  a  coal 
stove.  After  the  soil  is  thoroughly  burned,  weig"'i  again.  Some 
of  the  difference  in  weight  may  be  due  to  loss  of  moisture,  but  if 
the  samples  were  well  dried  in  the  beginning,  most  of  the  loss  will 
be  due  to  the  burning  of  the  humus. 


A  Handful  of  Soil  :  ^\'HAr  rr  Does. 


117 


CoNniTioNS   Whilh  Afffct   Fertilitv. 
There  are  certain  conditions   which   affect   soil  fertility   and   of 
these  the  most  important  are  ; 
Texture  ; 

jMoisture-content  ; 
Plant-food  ; 
Temperature. 


Tkxiure  .anm)  Its  Rflation  to  Ferjtt.ity. 

B)'  te.xture  is  meant  the  phj-sical  condition  of  the  soil.  Upon 
good  texture,  more  than  upon  any  other  one  thing,  depends  the 
productivitv  of  the  soil.  When  the  texture  is  right  the  soil  is 
fine,  loose,  and  friable  ;  the  roots  are  able  to  push  through  it 
and  the  feeding  area  is  enlarged.  Each  individual  particle  is  free 
to  give  up  a  portion  of  its  plant-food,  or  its  fdm  of  moisture.  The 
conditions  which  are  found  in  the  woods'  soil  are  almost  ideal. 

E.xpcriiiu-nt  Xo.  2. —  The  importance  of  good  texture  may  be 
well  shown  in  the  class  room.  Pots  should  be  filled  with  a  soil 
which  is  lumpy  and  cloddy,  and  other  pots  with  the  same  kind  of 
material  after  it  has  been  made  fine  and  mellow.  i\fter  seeds  are 
planted  in  the  different  pots,  a  careful  study  should  be  made  of 
the  length  of  time  required  for  germination  and  of  the  health  and 
vigor  of  the  plants. 

Expei-iiiiiiit  A^o.  J. —  Tlie  greater  ])art  of  our  farming  lands  do 
not  present  ideal  conditions  as  regards  texture.  Clay  soils  are 
especially  likely  to  be  in  bad  condition.  If  samples  of  the  various 
soils  can  be  collected,  as  sand,  loam,  clay,  etc.,  it  may  be  clearly 
shown  how  different  soils  respond  to  the  same  kind  of  treatment. 
With  a  common  garden  trowel,  the  soils  should  be  stirred  and 
worked  while  wet,  and  then  put  away  to  dry.  After  drying,  the 
conditions  presented  by  the  soils  should  be  noted,  als^'  the  length 
of  time  required  for  the  soils  to  become  dry.  Whereas  the  sand 
and  the  loam  will  remain  in  fairly  good  condition  when  dry,  the 
clay  will  have  become  "  puddled,"  /.  c,  the  particles  will  have  run 
together  and  made  a  hard,  compact  mass.  Thus  it  is  found  in 
practice  that  clay  soils  must  be  handled  with  far  more  care  and 
intelligence  than  is  required  for  the  sand  and  loams,  if  the  texture 
is  to  be  kept  pjerfect. 

Experininit  A^d.  7. —  If,  in  the  experiment  above  suggested,  the 
clay  soil  is  mixed  with  leaf-mould,  or  humus  soil,  from  tlie  woods, 
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it  will  lie  found  to  act  \'ery  dilterently.  The  vegetable  matter 
thus  mixftl  with  the  mineral  matter  pre\'ent,s  the  running  together 
of  the  particles  of  cla\-. 

Two  principles,  both  important  as  relating  to  soil  texture,  now 
have  been  illustrated.  .Soils  must  not  be  worked  when  they  are 
so  wet  that  their  particles  will  cohere,  and  organic  matter,  or  humus, 
must  be  kept  mixed  with  the  mineral  matter  of  tlie  soil.  In  prac- 
tical farm  operations,  if  (he  soil  can  be  made  into  a  mud  ball  it  is 
said  to  be  too  wet  to  «-ork.  Tlie  re(]uired  amount  of  humus  is 
retained  in  the  soil  bv  occasionallv  plowing  under  some  green 
crop,  as  clover,  or  by  apiihdng  banr  manures. 


Fi^'.  jj.      r/iL\^'/,iss  of  -Ml,-i-  at  l/ir  ri-/i/  /i,:s  rmiir,/  lime  and  the  clay  has  been 
floeeiilaleJ  :   the  other  was  not  treated. 

Clav  soils  are  also  frequently  treated  with  lime  to  cause  them  to 
remain  in  good  condition  and  be  more  easily  tilled.  Lime  causes 
the  fine  parti<des  to  fiocculatc^  or  to  Iiecome  granular,  /.  c,  several 
particles  unite  to  form  a  larger  particle,  and  these  combinations 
are  more  stable  and  do  not  so  readily  puddle,  or  run  together.  A 
mud-i)uddle  in  clay  soil  H"ill  remain  murky  until  the  water  has 
evaporated  entirely.  Let  a  little  water-slaked  lime  be  mixed  with 
the  muddy  \^■ater,  and  the  jjarticles  of  clay  will  be  flocculated  and 
will  settle  to  the  bottom  ;   thus  the  water  will  become  clear. 

Expcriiin'tit  Xo.  i. —  Lito  two  glasses  of  water  put  some  fine 
da)-  soil  ;  thoroughly  stir  tlie  mixture  (Fig.  35).  Into  one  glass 
thus  p)repared  put  a  spoonful  of  water-slaked  lime  ;  stir  thor- 
oughly, then  allow  both  glasses  to  remain  cjuiet  that  the  soil  may 
settle.  Notice  in  which  glass  the  water  first  becomes  clear,  and 
note  the  appearance  of  the  sediment  in  each. 
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Thi',  Moisturk.  IX  iHF.  Soil. 
In  Leaflet  A"[  has  been  given  the  history  of  a  thunder  shower. 
W'e  are  not  told  much  about  the  history  of  the  water  after  it 
reaches  the  earth.  If  we  go  out  immediately  after  a  heavy  shower, 
we  find  little  streams  running  ahDngside  the  road.  'I'hese  little 
streams  unite  to  make  larger  ones,  until  finally  tire  creeks  and 
rivers  are  swollen,  and,  if  the  rain  was  heavy  enough,  the  streams 
ma)'  o^•erflow  their  banks.  In  all  these  streams,  from  the  smallest 
to  the  l-Trgest,  the  water  is  muddy.  "W'here  did  this  mud  come 
from?  It  was  washed  largely  from  the  cultivated  fields,  and  the 
finest  and  best  soil  is  certain  to  be  the  first  to  start  on  its  voyage  to 
the  valleys  or  to  the  sea.  If  the  farmer  had  only  learned  better 
the  lesson  from  nature  and  kejit  his  fields  covered  with  plants,  a 
large  part  of  the  loss  might  ha\-e  been  jirevented.  A  rain  gauge 
should  be  kept  in  e\"erv  school  )'ard,  so  that  every  shower  can  be 
measured.     It  can   then  he  easily   deter-.iined   by   the   pu|)ils   how 


/^/r.   ^6.     <7.    So//  /oo  dry. 


/'.    So//  / n    '^ooi/  coiu/i/ion. 


many  tons  of  ram  fall  upon  the  school  grounds,  or  how  much  falls 
upon  an  acre  of  land.  It  will  be  a  matter  of  surprise  that  the 
amount  is  so  great. 

Not  all  the  water  which  falls  during  a  summer  shower  is  carried 
off  by  surface  drainage,  since  a  considerable  part  sinks  into  the 
soil.  As  it  passes  down,  each  soil  grain  takes  up  a  jiortion  and 
surrounds  itself  with  a  little  film  of  water,  much  as  does  a  marble 
when  di|jped  into  water.  If  the  rain  continues  long  eufjugh, 
the  soil  will  become  saturated  and  the  water  which  cannot  be 
retained,  will,  under  the  influence  of  gra\'ity,  sink  down  to  the 
lower  layers  of  soil  until  it  finalh'  reaches  the  level  of  the  free 
water.  From  this  free  water,  at  x'arying  depths  in  the  soil,  wells 
and  springs  are  supjplied.  If  the  soil  «'ere  to  remain  long  satu- 
rated, seeds  would  not  germinate,  and  most  culti\'ated  ]ilants  would 
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nut  grow  because  nil  the  air  passages  (if  the  s(jil  would  be  filled 
with  water  (Fig.  t,6).  The  water  which  sinks  down  deep  intc^  the 
soil  and  helps  to  supply  our  wells  is  called  free  water.  That  part 
which  is  held  as  a  fdni  by  the  soil  particles  (as  on  a  marble)  is 
called  capillary  water.  After  the  rain  is  over  and  the  sun  shines, 
a  part  of  the  moisture  which  is  held  by  the  particles  near  the 
surface  is  lost  by  evajjoration.  The  moisture  which  is  below 
tends  to  rise  to  restore  the  equilibrium  ;  thus  there  is  created 
a  current  toward  the  surface,  and  finally  into  the  air  ;  the  mois- 
ture which  thus  escapes  aids  in   forming   the   ne.\t  thunder  storm. 

F.xpci-iDiciit  Xo.  6. —  Humus  enables  the  soil  to  take  tip  and 
hold  large  quantities  of  water.  'I'o  illustrate  this,  Xwo  samples  ot 
soil  should  be  obtained,  one  a  humus,  or  alluvial,  soil,  rich  in 
organic  matter,  and  the  other  a  sandy  soil.  Put  the  two  samples 
where  thev  will  become  thoroughlv  air  drv.  Procure,  say  five 
pounds  each  of  tlie  dry  soils,  and  put  each  into  a  glass  tube  over 
one  end  of  whicli  there  is  tied  a  piece  of  muslin,  or  fine  wire 
gauze.  From  a  graduated  glass  pour  water  slowlv  upon  each  sam- 
ple until  the  water  begins  to  drain  from  tlie  bottom  of  the  tube. 
In  this  wa\'  it  can  be  shown  which  soil  has  the  greater  power  of 
holding  moisture.  Both  samples  should  tlien  lie  set  away  to  dry. 
i'y  weighing  the  sanqiles  each  dav,  it  can  lie  determined  which 
soil  has  the  greater  power  uf  retaining  moisture.  This  experiment 
may  lie  conducted  not  unlv  with  sand  and  humus,  but  with  clay, 
loam,  gra\'el,  and  all  other  kinds  of  soil. 

E.xpcriiiii-iit  Xo.  J. —  .V  finelv  pulverized  soil  will  hold  more  film- 
moisture  than  a  cloddv  soil.  To  illustrate  the  importance  of 
texture  as  related  Xo  moisture,  soil  should  be  secured  which  is 
cloddy,  or  lumpv.  One  tube  should  be  filled,  as  heretofore 
described  (E\p.  No.  6),  with  the  lumpv  soil,  and  the  other  tube 
with  the  fine  soil  which  results  from  puh'erizing  the  lumps,  equal 
weights  of  soil  being  used  in  each  case.  From  a  graduated  glass 
pour  water  upon  each  samjile  until  the  drainage  begins  from  the 
bottom.  Notice  which  soil  jiossesses  greater  power  of  absorbing 
moisture.  Put  the  samples  away  to  dry,  and  by  careful  weighing, 
each  da\',  it  can  be  determined  which  soil   dries  out  more  readily. 

The  ]irudent  farmer  will  take  measures  to  prevent  the  escape 
of  this  moisture  into  the  air.  All  the  film-moisture  (on  the  soil 
]iarticles)  needs  to  be  carefully  conserved  or  saved,  for  the  plants 
will  need  \'er)'  large  amounts  of  moisture  before  they  mature, 
and    they    can   draw   their   supph'    only    from    this    film-moisture. 
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We  can  again  apply  the  lesson  learned  in  the  \\oods.  'i'he  soil 
there  is  always  moist  ;  the  leaves  form  a  cover,  or  blanket, 
which  ])revents  the  eva]ioration  of  moisture.  Underneath  an 
old  plank  or  board,  the  soil  will  be  found  moist.  If  we  can  break 
the  connection  between  the  soil  and  the  air,  we  can  check  the 
escape  of  moisture.  A  lav'er  of  straw  (jver  the  soil  will  serve  to 
prevent  the  loss  of  moisture  ;  \et  a  whole  field  cannot  be  thus 
covered.      It  has  been   found   that   the   surface   soil,  if  kept   loose, 
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sav  al)Out  three  inches  of  the  t(.)i)  soil  can  be  made  to  act  as  a 
blanket  or  co\-ering  for  tlie  sol'  underneath.  Although  this  top 
laver  mav  become  as  dry  as  dust,  yet  it  prevents  the  escape,  b)" 
evaporation,  of  moisture  from  ])elow.  It  is  a  matter  of  common 
observation  that  if  tracks  are  made  across  a  freshly  cultivated 
field,  the  soil  where  tlie  tracks  are  will  become  darker  (Fig.  37). 
This  darker  appearance  of  the  soil  in  the  foot-marks  is  due  to  the 
moisture  which  is  there  rising  to  the  surface.      The   implement   of 


fig,  jS.      A  cross  section  tfiroiii;h  one  of  tJie  foot-prints. 


tillage  makes  the  soil  loose,  breaking  the  cai)illary  connection 
between  the  lo-wer  la)'ers  of  soil  and  the  surface  ;  thus  the  upward 
passage  (T  the  water  is  checked.  Where  the  foot-print  is,  the  soil 
has  been  again  [jressed  down  at  the  surface,  tlie  particles  ha\e 
been  crowded  (loser  together,  and  capillarit)'  is  restored  to  the 
surface  so  that  the  moisture  is  free  to  escajie  (I-'ig.  38).  In  caring 
for  flower-beds,  or  even  in  growing  plants  in  a  pot  in  the  school- 
room, it  is  important  that  the  surface  of  the  soil  be  kept  loose  and 
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mellow.  Far  better  in  a  flower  garden  is  a  garden  rake  than  a 
"watering  ])0t. 

Experiment  Ko.  S. —  To  show  the  importance  of  the  suriace 
mulch,  fill  several  pots  with  a  sandy  loam  soil,  putting  the  same 
"weight  of  soil  into  each  pot.  In  one  pot,  f)ack  the  soil  firmly  ;  m 
another  pot,  pack  the  soil  firmly  and  then  make  the  surface  loose. 
These  pots  of  soil  may  then  be  put  away  to  dry;  by  daily  weigh- 
ing each  it  can  be  readily  determined  "what  effects  the  various 
methods  of  treatment  have  upon  the  moisture-holding  i:)0\\'er  of 
soils. 

Experiment  J\'o.  L). —  The  above  experinient  may  be  varied  by 
covering  the  soil  in  some  of  the  pjots  with  lea"\'es,  or  straw,  or 
paper,  care  being  taken  that  the  added  "\veight  of  the  foreign  mat- 
ter is  properly  accounved  for. 

Soil   Tioiper.ature. 

If  a  kernel  of  corn  be  placed  in  the  ground  in  early  spring 
before   the    soil    has    become    wari"i"i,  the    seed  will    not    Ljerminate. 


Fig.  jg.      Till 


-griuvn  tinvn  or  grass  ptot. 


Abundance  of  moisture  and  o.xygen  may  be  present,  but  the  third 
requisite  for  germination,  proper  ten"iperature,  is  lacking.  The 
soil  is  \"ery  slow  t(j  Ijecome  \\arni  in  the  spring,  and  this  is  due  to 
the  large  ai"nount  of  water  whicli  must  be  e\aporated.  During 
the  \\"inter  and  spring,  the  rain  and  melting  snow  have  saturated 
the  soil.  The  under-drainage  is  deficient  so  there  is  no  wa^•  for 
the  escape  ol  the  surplus  water  e.vcept  b\'  evaporation,  and  e\'apo- 
ration  is  a  cooling  process.  .A.  well-drained  soil  is  thus  warmer 
than  a  poorh'-drained  one. 

The  atmosphere  is  much  quicker  to  respond  to  changes  in  tem- 
perature than  is  the  soil.  Ii"i  the  spring,  the  air  becomes  warm  while 
the  soil  continues  cold,  and  the  rains  which  fall  during  this  time  are 
warmed  bv  passing  througli  the  warm  air.     Tlien  in  sinking  through 
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the  soil  the  rain-water  jjarts  with  some  of  its  lieat  which  makes 
the  soil  warmer.  During  mid-summer  the  soil  becomes  very 
warm,  and  it  is  not  affected  by  cool  nights,  as  is  the  atmosphere. 
('onse(|uentlv  as  a  summer  rain  may  be  several  degrees  cooler  than 
the  soil,  the  water  in  passing  through  the  soil  takes  u]j  some  of 
the  heat  ;  thus  the  soil  conditions  arc  made  more  favorable  for 
plant  growth.  Therefore,  soil  temperature  is  regulated  somewhat 
by  the  rainfall. 

Expcriinent  No.  10. —  The  color  of  a  soil  also  affects  its  tempera- 
ture, a  dark  soil  being  warmer  than  a  light  colored  soil.  By  hav- 
ing thermometers  as  a  ]jart  of  the  school  room  equipment,  inter- 
esting experiments  may  be  conducted  in  determining  the  effect  of 
color  anci  moisture  upon  the  temperature  of  soils 

Air  IX   THE  Soil. 

Although  that  part  of  the  plant  which  we  can  see  is  entirely 
surrounded   liy   air,  it  is  also  necessary   that  the   soil  be  in  such  a 


Fi;^.   40.      The  clover  roots  pcm-lrolo  Ih,  soil  docpfy. 


condition  that   it   can   be   penetrated   by   the  air.     Indeed,  growth 
cannot  begin  in  a  soil  from  which  the  air  is  excluded. 

Experiment  No.  11. —  To  pro\'e  this,  put  clay  soil  in  a  jiot  and 
plant  seeds  ;  then  wet  the  surface  of  the  soil  and  puddle  or  pack 
the  clay  while  wet  and  watch  for  the  seeds  to  germinate  and 
grow.  At  the  same  time  put  seeds  in  another  pot  filled  with 
loose,  mellow,  moist  soil. 


1^4 
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l''reiiuentlv,  after  the  farnit-r  iias  sown  his  grain,  there  comes  a 
lieavv,  beating  rain,  and  the  surface  of  tlie  soil  becomes  so  packed 
that  tile  air  is  excluded  and  the  seeds  cannot  germinate.  If 
plants  are  grown  in  pots  and  the  water  is  supplied  at  the  top,  the 
soil  niav  become  so  hard  and  compact  as  to  e.\(  lude  the  air  and 
the  plants  \\-ill  make  a  sickly  growth.  The  surface  sf)il  must  be 
kept  loose  so  that  the  air  can  jienetrate  it. 

( )n  many  lawns  it  may  be  noticed  that  tlie  grass  is  not  thriving. 
It   lias  a  sickl)-  apjjearance,  and   e\-en  the  application   of   fertilizer 


-F/--.  .//.     .-l//,-r  ///,■  ,7,Tw  Jirs  llh-  soil  is  in  l;il,-r  coiidilioii    for  ih  having  lii'ed. 


does  not  seem  to  reined)"  the  cr)nditions.  Perhaps  the  ground  has 
become  so  hard  tliat  tlie  air  cannot  penetrate  and  the  grass  is 
lieing  smothered.  If  the  surface  of  the  soil  can  lie  loosened  with 
a  garden  rake,  and  (  lo\er  seed  sown,  much  good  may  be  accom- 
plished. The  cloN'er  is  a  tap-rooted  plant,  sending  its  main  root 
deeji  into  the  soil. 

.Vfter  the  death  of  the  plant,  tlie  root  deca}-s,  and  the  nitrogen 
wdiicli  is  stored  iii  it  can  be  used  as  food  \^\  the  other  plants. 
Most  usetul  of  all,  howe\'er,  in  such  cases,  the  decay  of  the  tap- 
root of  the  (  lo\-er  makes  a  passage  deep  into  tlie  soil  and  thus 
allocs  the  air  to  enter.      Considt  Figs.  39-41, 
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BROOK  is  tlie  best  of  subjects  for 
nature-study.  It  is  near  and  dear 
to  e\-ery  ihild.  It  is  a  world  in 
itself.  It  is  an  e|.)itomc  of  the  nature 
in  whi(;h  ■we  live.  In  miniature,  it 
iUustrates  the  forces  which  ha\e 
shapetl  much  of  the  earth's  surface. 
|)ay  li\'  day  and  centur_\-  bv  centur)', 
It  carries  its  burden  of  earth-waste 
ttdiich  It  lavs  doHn  in  the  i[uiet 
].ilaces.  Ahva\'s  b  e  g  i  n  n  i  n  g"  and 
ne\er  ceasing,  it  does  its  work  as 
slowK"  and  as  (|uietl\'  as  the  drift- 
ing of  the  Nears.  It  is  a  scene  of  life 
^  and    actix'ity.      It    reflects    the    sky. 

It  IS  kissed  liy  the  sun.  It  is  ca- 
ressed b\'  the  wimls.  The  minnows 
play  in  the  pocds.  The  soft  weeds  grow  in  the  shallows.  Tlie 
grass  and  the  dandelions  lie  on  its  sunny  banks.  'l"he  moss  and 
fern  are  sheltered  in  tlie  nooks.  It  conies  one  knows  not  whence  ; 
it  flows  one  knows  not  whither.  It  awakens  the  desire  of  explora- 
tion. It  is  a  realm  of  nn-steries.  It  t\'pifies  the  flood  of  life.  It 
goes  "  on  fore\'er." 

In  mam-  wa3's  can  the  brook  be  made  an  adjunct  of  the  S(  hool- 
rooni.  One  teacher  or  one  grade  may  study  its  ph  \  siiigraph\'  ; 
another  its  birds  ;  an(jther  ina\-  ]dat  it.  (  )r  one  tea(dicr  and  one 
grade  ma\"  de\"ote  a  month  or  a  term  to  one  phase  ol  il.  Thus 
the  brook  ma\'  be  made  the  center  ol  a  lilc-theme. 

L.    H.    LI. 
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I.     A    BROOK    AND    ITS    WORK. 

On  ;i  r:iin\-  dux  most  of  us  are  driven  indoors  and  thus  we  miss 
some  of  nature's  most  instructive  lessons,  for  in  sunshine  or  rain 
the  great  mother  toils  on,  doing  some  of  her  hardest  labor  when 
lier   face   is   o\ercast   with   clouds.     Let   us   find   our  waterproofs, 

raise  our  umbrellas,  bid 
defiance  to  the  pattering 
rain,  and  go  forth  to  learn 
some  of  the  lessons  of  a 
rainy  day. 

Along  the  roadside,  the 
steady,  down-pouring  rain 
collects  into  ])ools  and  rills, 
or  sinks  out  of  sight  in  the 
ground.  The  tiny  streams 
search  out  the  easiest  grade 
and  run  down  the  road, 
digging  little  gullies  as 
they  go.  Soon  these  rills 
meet  and,  joining  their 
muddy  currents,  flow  on 
witli  greater  speed  down 
the  hillside  until  they  reach 
the  bottom  of  the  vallev 
T|  and  go  to  swell  the  lirook 
wliich  flows  on,  through  sun- 
shine or  rain.  The  water 
wliich  sinks  into  the  ground 
passes  out  of  sight  for  a  time, 
but  its  journey  is  also  down- 
ward toward  the  brook, 
though  tlie  soil,  acting  as 
a  great  sponge,  holds  it 
back  and  makes  it  take  a 
slower  pace  than  the  rushing  surface  water.  This  slower-moving 
underground  water  percolates  through  the  soil  until  it  comes  to  a 
layer  of  rock,  clay,  or  other  impervious  substance,  along  the  slope 
of  which  it  flows  until  it  is  turned  again  to  the  surface-  in  the 
form  of  a  spring.  Perhaps  tliis  spring  is  one  oi  those  clear,  cold 
pools,  with  the  water  lndjbling  up  through  its  sandy  liottom,  from 


/■>';^  7-'.       y'/u-  h}-ook  Diav  ht'  iiuulc  f/u-  icntn'  of  a 
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which  we  love  to  drink  on  a  hot  summer's  day  ;  or,  again,  it  is  a 
swampy  spot  on  the  hillside  where  the  cat-tails  grow.  In  what- 
ever form  it  issues  from  the  ground,  a  tiny  rill  carries  away  its 
overflow,  and  this  sooner  or  later  joins  the  brook. 

The  brook,  we  see,  is  simply  the  collected  rainfall  from  the 
hillsides,  flowing  away  to  join  the  river.  It  grows  larger  as  other 
brooks  join  it,  and  becomes  a  creek  and  finally  a  river.  But 
where  is  the  dividing  line  between  brook,  creek,  and  river?  So 
gradually  does  the  brook  increase  in  volume  that  it  would  be 
difficult  to  draw  any  di\-iding  line  between  it  and  the  larger 
streams.  And  so  with  the  rills  that  formed  the  brook  :  each  is  a 
part  of  the  ri\-er,  and  the  names  rill,  brook,  creek,  and  river  are 
merely  relati\'e  terms. 

Brooks  are  but  ri\ers  on  a  small  scale  ;  and  if  \\e  study  the 
work  that  a  brook  is  doing,  we  shall  find  it  engaged  in  cutting 
down  or  building  up,  just  as  the  ri\-er  does,  although,  owing  to 
the  smaller  size  of  the  brook,  we  can  see  most  of  these  operations 
in  a  short  distance.  Let  us  take  our  way  through  the  wet  grass 
and  dripping  trees  to  the  brookside  and  see  ^^-hat  work  it  is 
doing. 

The  countless  rain-born  rills  are  jjouring  their  muddy  water 
into  the  brook  and  to-day  its  \olume  is  much  greater  than  when 
it  is  fed,  as  it  is  in  fair  weather,  by  the  slower-moving  underground 
water  of  the  springs.  It  roars  along  with  its  \\-aters  no  longer 
clear  but  full  of  clay  and  sand  ("mud  "  as  M-e  call  it). 

If  we  should  dip  up  a  glassful  of  this  muddy  water,  we  should 
find  that  when  it  had  settled  there  remained  on  the  liottora  of  the 
glass  a  thin  deposit  of  sediment.  The  amount  of  this  sediment  is 
small,  no  doubt,  for  a  single  glassful,  but  when  «-e  think  of  the 
great  quantity  of  water  constantly  flowing  by,  we  can  see  that 
considerable  sediment  is  going  along  with  it.  But  this  sediment 
in  suspension  is  not  all  the  load  that  the  brook  is  moving.  If 
you  will  roll  up  your  sleeve,  plunge  your  hand  to  the  bottom  of 
the  brook  and  hold  it  there  quietly,  you  will  feel  the  coarser 
gravel  and  small  stones  rolling  along  the  bottom. 

All  this  load  of  sand  and  gravel  comes,  as  Ave  have  seen,  from 
the  valley  sides,  the  banks  of  the  brook,  and  from  its  bed.  It  is 
moving  downward  away  from  its  original  resting  place  ;  and  what 
is  the  result?  For  thousands  upon  thousands  of  years,  our  brook 
may  have  been  carrying  off  its  yearly  load  of  sediment  ;  and 
though  each  day's  labor   is   small,  yet  the  added  toil   of   centuries 
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has  been  great.  The  result  of  this  hibor  -we  can  see  in  the  great 
trough  or  valley  through  which  the  brook  flows.  Tennj'son 
speaks  of  the  ceaseless  toil  of  the  brook   in   the  following  words  : 

"  [  chattel-,  chatter,  as   [  How 
[' u  jdiii  the  hri  mining  river, 
For  men  may  ciime  and  men  ma)-  go, 
Hnt  I  gij  o]\  f(:ire\'er." 

'W'e  have  seen   how  the  rills  and  torrents   bring  into  the  brook 
their  loads  of  sand,  clay,  and  gravel ;  now  let  us  walk  along  the  bank 


^^:{.  4^.     A  brook  C2itti)!;^  under  its  bank  and  causini^  a  landslidt' . 

and  see  what  tlie  brook  is  doing  to  increase  this  load.  hist  liere 
tliere  is  a  sudden  turn  in  llie  channel  and  so  sharji  is  the  curve 
that  tlie  rusliii-ig  stream  is  not  al:)le  to  keep  in  mid-channel,  but 
tlirows  itself  furiousl\-  against  the  outer  bank  of  the  cttrve,  eati)ig 
into  the  da)-  of  wliicli  it  is  composed,  until  the  bank  is  under- 
mined, allowing  a  mass  cif  clay  to  slide  down  into  the  stream  bed, 
where  it  is  eaten  u]i  and  carried  away  b)-  the  rushing  water  (Fig. 
43).  k'arther  on,  tlie  brook  dashes  down  a  steep,  rockv  incline, 
and  if  we  listen  and  wat(  h  we  may  hear  the  thud  of  boulders 
hurled  along,  or  cxen  see  a  pebble  bound  out  of  the  muddx' 
foaming  water.      These   iuo\-ing  pebljles   strike   against  each  other 
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and  grind  along  the  bottom,  wearing  out  themselves  as  well  as  the 
large  unmovable  boulders  of  the  rocky  bed  of  the  brook.  Thus 
the  larger  stones  are  ground  down,  rounded  at  first  but  in  time 
reduced  to  sand,  adding  in  tliis  way  to  the  moving  burden  of  the 
brook.  By  this  slow  process  of  cutting  and  grinding,  the  deep 
rock  gorges  of  New  York  state,  like  those  at  Watkins,  Ithaca,  Au 
Sable  Chasm,  and  even  the  mighty  gorge  of  Niagara,  have  been 
made.  The  Grand  Canyon  of  the  Colorado,  over  a  mile  in 
depth,  is  one  of  the  greatest 
examples  of  stream  cutting 
to  be  found  in  the  world. 

Now  the  brook  leads  us 
into  a  dripping  woodland, 
and  just  ahead  we  can  hear 
the  roar  of  a  little  waterfall, 
for  at  this  point  the  cutting 
stream  flows  upon  the  bed 
rock  with  its  alternating 
bands  of  hard  and  soft  rock 
through  which  the  busy 
brook  is  cutting  a  miniature 
gorge.  Here  is  a  hard  layer 
which  the  stream  has  under- 
mined until  it  stands  out 
as  a  shelf,  over  which  the 
water  leaps  and  falls  in  one 
mass  with  a  drop  of  nearly 
ten  feet.  Watch  how  the 
water  below  boils  and  ed- 
dies ;  think  with  what  force 
it  is  hammering  its  stone- 
cutting  tools  upon  the  rocky 
floor.     Surely  here  is  a  place 

where  the  brook  is  cutting  fast.  Notice  that  swirling  eddy 
where  the  water  is  whirling  about  with  the  speed  of  a  spinning 
top  ;  let  us  remember  this  eddy  and  when  the  water  is  lower  we 
will  try  to  see  what  is  happening  at  its  bottom. 

On  the  other  side  of  the  woods  our  brook  emerges  into  a  broad 
meadow  ;  let  us  follow  it  and  see  what  becomes  of  its  load, 
whetlier   it    is   carried    onward,  or    whether    tlie    tired   brook    lavs 


Fig.    44.      A   pile    of  brook    debris    deposited 
by  the  eheckuig  of  I  lie  current. 
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it  down  uccasionall)'  tu  rest.  ( )ut  uf  the  woods,  the  brook  dashes 
down  a  steep  incline  until  the  foaming  tide  comes  to  rest  in  a 
deep  ])oo!.  What  becomes  of  the  large  ])el)l)les  which  have  been 
swept  down  ?  Do  thev  go  on  or  do  they  stop  ?  If  you  go  to  the 
outlet  of  the  pool  you  will  see  that  the  water  is  coming  out  «-ith 
nothing  in  its  grasp  but  the  fine  clav  and  sand,  the  gra-\-el  and 
pebbles  ha\'ing  been  drop|>cd  li\'  the  less  rapid  current  of  the 
pool.  This  is  one  of  the  most  important  of  the  brook's  lessons, 
for  an)-thing  that  tends  to  check  the  current  makes  it  drop  some 
of  the  sediment  that  it  carries  (Fig.  44).  Yonder  is  an  old  tree 
stump  with  its  crooked  roots  caught  fast  on  tlie  bottom  ;  the  mid- 
stream current  rushes 
against  it  onlv  to  be  thrown 
back  in  a  boiling  eddy,  and 
the  waters  split  in  twain  and 
flow  b)'  on  either  side  with 
their  current  somewhat 
checked.  In  the  rear  of 
the  stump  is  a  region  of 
quiet  water  \\'here  the  brook 
is  building  up  a  pile  of 
gravel.  Farther  on,  tlie 
banks  of  the  brook  are  low 
and  liere  the  waters  no 
longer  remain  in  the  chan- 
nel, but  o\'erflow  the  low 
land,  spreading  out  on  either  side  in  a  broad  sheet.  The  increased 
friction  of  this  larger  area  reduces  the  current,  and  again  we  see 
the  brook  la"\-ing  down  some  of  its  load.  'Fhe  sand  and  gravel 
deposited  here  is  spread  out  in  a  flat  plain  called  a  _//('('</ //i////, 
because  it  is  built  up  when  the  stream  is  in  flood.  It  is  on  the 
large  flood  plains  of  ri"\-ers  that  many  of  our  richest  farm  lands 
occur.  These  receive,  ea<di  spring  when  the  stream  is  in  flood, 
a  fresh  coating  of  soil  mixed  with  fragments  of  \egetable  matter, 
and  thus  grow  deejjer  and  richer  \'ear  bv  vear.  The  flood  plains 
of  the  j\lississi|"jpi  and  ot  the  Xile  are  notable  examides  of  this 
important  form  of  stream  de]iosit. 

And  now  let  us  make  one  more  rainv-da)'  observation  before 
going  bac  k  to  our  warm,  dr\'  homes.  Just  ahead  on  the  other 
siile  of  that  clump  of  alders  and  willows  lies  the  pond  into  wdiich 
the  brook  flows  and  where    its  current  is  so  checked    that  it    gi\-es 


Fi^.  4^.     A  delta  built  by  a  tiny  rill  flozi'iiig 
from  a  strup  iliv  haul:. 
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up  almost  all  its  burden  of  sfdimenl.  (.'lose  to  the  shore  it  has 
dropped  its  hea\iest  iragments,  while  the  sand  and  ela)-  have  been 
carried  farther  out,  each  to  be  dro])iied  in  its  turn,  carefully 
assorted  as  to  size  and  weigiit.  Here  you  can  see  that  the  stream 
has  partly  filled  this  end  of  the  pond,  and  it  is  now  sending  its 
divided  current  out  o\-er  the  deposit  which  it  has  made  in  a  series 
of  branching  riNuilets.  This  deposit  is  called  a  Jclta  (I-'ig.  45),  and 
deltas  are  an(_)thcr  important  form  of  stream  deposits.  In  the 
lakes  and  ponds,  deltas  may  grow  outward  until  the  lake  is  filled, 
when  the  stream  will  meander  across  the  le\el  plain  «-ithout  much 
current  and  hence  without  much  cutting  pcjwer  (I'ig.  46).  In  the 
sea,  great  deltas  are  being  formed  in  some  places,  like  those  at  the 


Fig.  46.      A  brook  Jloioiiig  aci-oss  a  pond  10/iioh  lias  hooii    filUJ. 

mouths  of  the  Mississippi,  the  Nile,  and  the  Ganges.  Large  areas 
of  dry  land  have  thus  been  built.  Deltas,  like  flood  plains,  afford 
rich  farming  lands  when  they  are  l)uilt  high  enough  to  remain 
above  the  water. 

Here  let  us  end  our  stiid\-  of  the  brook  for  to-day,  and  wait 
until  the  rain  ceases  and  the  water  runs  clear  again  ;  then  we  can 
see  the  bottom  and  can  also  learn  by  contrast  how  much  more 
work  the  brook  has  been  doing  to-da_\'  than  it  does  when  the 
volume  of  water  is  less. 

On  the  road  home,  ho«'e\-er,  \\-e  <an  notice  h(jw  the  temporary 
streams,  as  well  as  the  everllowing  jjrook,  ha\c  been  cutting  and 
depositing.      See    where    this    liny    rill    has    run    d(jwi-,    that    steep 
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clay  bank  until  its  current  was  checked  at  the  foot.  Notice  how 
it  has  spread  out  its  sediment  in  a  fan-shaped  deposit.  This 
form  of  deposit  is  sometimes  made  by  larger  streams,  especially 
in  a  mountainous  country  with  plains  at  the  foot  of  tlie  slopes. 
They  are  called  alluvial  fans  or  coiic  deltas  (Fig.  47),  but  they  are 
not  as  important  as  flood  plains  and  deltas. 

l"he  first  dry,  sunny  morning  that  comes  we  "\isit  the  brook 
again.  It  no  longer  roars,  but  its  clear  waters  now  sing  a  pleasant 
melody  as  they  ripple  along  the  stony  bed.  ^Ve  can  see  at  a 
glance  that  comparatively  little  work   is   going  on  to-day,  and   yet 


Fig.  77.      A    hrcok   hitiUrni;^    a    ihlla    info    <i   /<//'<'.      FoDucrlv   iiw  I'i'ook    /Jo-lUiJ 
.^i!-iii^ltt  uln-iiii,  hut  its  own  liolla  Ihis  c<i/fsr</  ii  to  cJian;^c  it^'  ilirot/ion . 


if  tt'e  look  closely,  "we  shall  see  glittering  jjarticles  of  sand  moving 
al(.)ng  the  liottom.  The  clear  ^^•ater,  however,  allows  us  to  study 
the  bottom  wliich  before  was  hiddeii  by  the  load  of  mud. 

b'irst  we  see  the  rounded  lioulders  and  jiebljles  of  all  sizes 
wliicli  must  ha\-e  l)ecn  rolled  about  for  a  long  time  to  make  them 
so  smooth.  Some  ot  them  are  so  \-er\-  hard  that  we  cannot  even 
scratch  them  with  our  knives  ;  otliers  are  soft  and  easily  broken. 
What  «'ould  be  the  elTect  of  rolling  together  stones  of  such  ^'ary- 
ing  liardness  ?  We  must  think  of  these  stones  as  the  tools  with 
which  tlie  brook  cuts  and  grinds,  for  -water  without  sediment 
can  do  little  more  than  slightly  tf)  dissolve  the  rock. 


Thk  TIkdok. 
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4S.     A  pot-liole  cut  in  the 
rock  of  a  stroani  s  bed. 


T,et  us  go  at  once  to  the  little  waterfall,  for  we  shall  he  curious 
to  see  what  lies  at  the  bottom  of  the  wliirling  eddy  that  drew  our 
attention  yesterday.  As  we  look  down,  into  the  sunlit  jjool  we 
see  that  the  eddy  is  gone,  for  the  volume  of  water  is  not  great 
enough  to  cause  it  to  revolve,  but  there  in  the  rock  on  the  bottom 
is  a  deep  basin-like  hole.  In  the  bottom  of  this  hole  we  shall  see 
a  number  of  well-rounded  stones,  with  perhaps  some  sand  and 
gravel.  These  stones  are  the  tools 
which,  whirled  about  by  the  eddying 
water,  ha\-e  cut  the  basin-like  holes. 
Holes  of  tliis  sort  are  common  in 
rockv  stream  beds,  especially  in  the 
neighborhood  of  falls  or  in  places 
where  falls  ha\-e  once  been  ;  they  are 
called  pot-holiis  and  rei)resent  ar.other 
form  of  stream  cutting  (Fig.  48). 

Next  let  us  \-isit  the  flood  plains 
which  we  saw  forming  when  the  water 
was  high.  Now  we  shall  find  the 
brook  flowing  in  its  channel  with  the  flood  plain  deposits  left  high 
and  drv.  If  we  dig  down  into  the  flood  plain,  we  shall  see  that  it 
is  made  up  of  successive  layers  varying  in  thickness  and  in  the 
size  of  the  fragments.  Each  of  these  layers  represents  a  period 
of  high  water  and  the  size  of  the  fragments  in  the  la)'er  tells  us 
something  of  the  strength  of  the  lurrent,  and  therefore  of  the 
intensity  of  the  flood.  Some  layers  are  thicker  than  others,  show- 
ing a  longer  period  of  flood,  or  perhajjs  se\"eral  floods  in  which  there 
was  little  variation.  This  strati fiiafin/i,  as  it  is  called,  is  one  of  the 
peculiarities  of  water  deposits  and  it  is  due  to  the  assorting  power 
of  currents  which  vary  in  force.  If  we  were  to  cut  into  the  delta 
we  should  find  the  same  thing  to  be  true,  —  a  regular  succession  of 
layers,  though  sometimes  confused  by  changes  in  direction  of  flow. 

To-day  we  shall  notice  something  which  escaped  our  attention 
when  it  was  held  by  the  rushing  torrent  —  the  valley  bottom  is 
much  wider  than  the  bed  oi  the  stream  ;  if  we  keep  our  eyes 
open  we  shall  see  the  explanation  of  this  in  the  abandoned  chan- 
nels, where,  owing  to  some  temporar)-  obstructions,  the  stream 
has  been  turned  from  side  to  side  of  the  valley,  now  cutting  on 
one  bank  and  now  on  the  other.  In  this  turning  fr(nn  side  to 
side  the  cutting  area  of  the  stream  is  increased,  and  it  goes  on 
widening  its  vallev  as  well  as  cutting  it  downward. 
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yViuI  now  we  have  learned  some  of  the  most  imjiortant  \va3'S  in 
which  the  busy  brook  is  toiHng  ;  but  there  are  other  points  which 
we  might  ha^-e  seen,  and  in  some  brool^s  there  are  special  features 
to  be  noted.  However,  we  have  learned  that  the  l)rook  is  no 
idler,  that  its  main  work  is  to  conduct  to  the  ocean  the  rain 
that  falls  upon  the  earth's  surface,  and  that  in  doing  this  it  is 
wearing  down  the  hills,  carrving  them  awav  onlv  to  build  up  in 
other  places.  The  cheerfid  song  of  the  brook  takes  on  a  new 
meaning  as  we  lie  in  the  shade  and  watch  it  hurr\'  b\'.  It  is  not 
the  song  of  idleness  nor  of  pleasure,  but  like  the  song  \"\'ith  whudi 
a  (  heerful  and  tireless  worker  seeks  to  make  its  task  lighter. 
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INSECT   LIFE   OF  A   BROOK.* 


l!v   MAK^■    KOCKRS    MILLER. 

HAT  wader,  he  lie  bo)'  or  water-fowl,  has 
not  watched  the  water-insects  ?  How 
thev  dart  hither  and  thither,  some  skim- 
ming the  surface,  otliers  sturdily  row- 
ing al)out  in  the  clear  shallows  !  The 
sunlight  fastens,  for  an  instant,  their 
grotes(|ue  reliections  fin  the  smooth 
bottom,  then  awa\'  —  the  shadow  is  lost, 
excejjt    for    the    picture    it   left    in    the 

memory  of  the  onlooker. 

The  splashing,  dashing  wader,  with 
his  shout  and  his  all-disturbing  stick,  stands  but  a  poo;;  chance 
of  making  intimate  acquaintances  among  «ater-folk.  Your  true 
l)rook-lover  is  a  quiet  individual  except  when  occasion  demands 
action.  The  lad  who,  from  the  vantage  ground  of  a  fallen  log  or 
overhanging  bank,  looks  down  on  the  housekeeping  affairs  ot  his 
tiny  neighljors  has  the  right  spirit.  Indeed,  1  doubt  whether 
these  little  folk  are  aware  of  his  presence  or  curiosity. 

Time  was  when  the  enjoN'ment  of  brook-life  was  limited  to 
b(j\s.  "White  aprons,  da-nty  slippers  and  fear  of  being  called 
"  Tom-boy  "  restrained  the  natural  impulses  of  the  "  little  women." 
Hajipih'  that  day  is  past,  and  it  no  longer  looks  ([ueer  for  girls  to 
li\e  in  the  0|)en  air  and  sunshine,  free  to  ciiase  butterflies  and 
hunt  water-lnigs  with  their  Ijrothers. 

M)-  brooks  abound  in  swift  eddies,  perf»^<t  whirlpools  in  minia- 
ture, and  water-falls  of  assorted  sizes.  The)'  have  also  their  (juiet 
reaches,  where  whirligig  beetles  jjerform  their  marvelous  gyra- 
tions, and  bright-eyed  jiolliwogs  twirl  their  tails  in  early  May. 
On  the  banks  are  ferns  and  mosses;  sometimes  willows  and 
alders  form  a  fringing  bfirder. 

The   heart-lea"\'ed   willows   along  many  Ijrooksides  are  found  to 
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bear  at  the  tips  of  manj-  of  tlieir  branches,  knob-like  bodies  which 
look  like  pine  cones.  (Fig.  49.)  Now  everybody  knows  that  wil- 
lows bear  their  seeds  in  catkins.  Why,  then,  should  so  many 
brookside  willows  thrust  these  cones  in  our  faces?  On  cutting 
one  of  the  cones  open,  we  learn  the  secret.  A  tiny  colorless  grub 
rolls  helplessly  out  of  a  cell  in  the  very 
centre  of  tine  cone.  It  is  the  young  of  a 
small  gnat,  scarcely  larger  tlian  a  mosquito, 
and  known  as  a  '"  gall  gnat."  The  cone- 
shaped  body  on  the  willow  branch  is  called 
a  "  pine-cone  willow-gall."  The  little  gray 
gnat  comes  out  in  the  spring.  Any  one 
can  collect  tine  galls  from  tlie  willows  and 
keep  them  in  some  kind  of  cage  in  the 
house  until  the  gnats  come  forth. 

The  ]iine-cone  gall  is  an  enlarged  and 
deformed  bud.  The  t«"ig  might  have  de- 
■\'eloi)ed  into  a  branch  but  for  the  presence 
of  the  little  larva.  The  scales  of  the  cone 
are  the  parts  wliich  under  more  favorable 
conditions  would  ha\-e  been  lea\-es.  The 
brook-lover  (-annot  afford  to  miss  the  pine- 
cone  willow-galls. 

\Vandering  along  the  brookside  in  spring 
or  early  summer,  one  is  surprised  to  find  so 
many  insect  visitors  darting  about  in  the 
air.  There  are  dragon-flies  of  many  shapes, 
sizes  and  colors  ;  dainty  damsel-flies  perch 
airih'  on  reeds,  their  gleaming  wings  a-flut- 
ter in  tlie  sunshine  ;  sometimes  a  nervous 
mud-wasp  alights  for  a  moment,  and  then 
up  and  away.  The  dragon-flies  seem  in- 
tent on  coming  as  near  to  the  water  as  [lossible  without  wetting 
their  wings.  The\-  pay  no  heed  to  other  visitors,  vet  how  easily 
the)'  escape  the  net  of  the  would  be  collector  !  Let  them  alone. 
Their  business  is  important  if  we  would  have  a  new  generation  of 
dragon-flies  to  delight  the  eye  ne.\t  year.  The  eggs  of  these 
creatures  are  left  in  the  water  and  the  young  ones  are  aquatic. 
If  you  would  know  more  of  them,  dip  down  into  the  stream  in 
some  sluggish  bay.  Dip  deep  and  trail  the  net  among  the  water 
plants.  IJesides  dragon-fly  nymphs  there  will  be  caddice-worm 
cases   like   tin)'   cob-houses,   water-boatmen,   liack-swimmers,    and 
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f^iant    water-bugs.*      Thesi:*    are 
sluggish  water,  and  are   found 
in  spring  and  summer. 

The  insects  which  skip 
lightly  over  the  surface  of  the 
water  where  the  current  is  nut 
too  strong,   are   water-striders. 
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.)     Some  are  short  and 
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M\ltLT-slridt'rs  JiaiM'  long,  tJiin 
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Stout,  others  slender-liodied  ; 
luit  all  ha\e  long  thin  legs. 
Their  color  is  nearh'  black.  -\s 
thev  scurry  about  in  the  sun- 
shine the  delighted  u-atcher 
will  sometimes  catch  a  glimi)se 

of  their  reflections  on  the  bottom.  Si.\ 
o\'al  bits  of  shaflow,  outlined  by  rims  of 
light  ;  there  is  nothing  else  like  it  !  Be 
sure  )-ou  see  it. 

Let  us  lea\e  the  i|uiet,  restfid  pools  and 
the  slugpish  ba)'s,  and  follow  the  hurrying 
water  to  the  rapids.  K\'ery  stone  (dianges 
the  course  of  the  current  and  the  babble 
makes  glad  the  lieart  of  the  wa\-farer.  Let 
us  "  lea\'e  no  stone  unturned,"  until  \\'e 
ha\"e  routed  from  his  favorite  haunt  that 
genius  of  tlie  rapids,  tlie  dobson.  (Fig. 
51.)  These  creatures  bear  other  common 
names.  They  are  prized  bv  fishermen  in 
the  black  bass  season.  Dirtv  brown  in 
color  and  franklv  ugly  in  appearance  and 
disposition,  these  lar\-;t;,  for  such  thev  are, 
ha\'e  little  to  fear  from  the  casual  visitor 
at  the  water's  edge.  Wdien  a  stone  is 
lifted,  tile  drjbsons  beneath  it  allow  them- 
selves to  be  hurried  along  for  some  dis- 
tance by  the   current.      The   danger  over, 

„.  „,        ,    ,  the^'   "catch    iiold"    ami  await  their  i)re\' 

Fig.    57.        Till:     dobson  ■  .  . 

,  J.    t      ■„,     I,      farther  down   stream.      In    sijite   of   their 

nia/u's    no  pretensions    to  i 

bcautv.     {Xatural si:.c).        vicious  looking  jaws  these  insects  are  not 


*  These  and  other  fcirms  found  in  still  or  slow  flov\  in^;  water  are  described 
and  pictured  in  l,eaflet  X".  XIF,  Life  in  an  Afpiariuni. 
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\-eiiomous.      At  tlie  ver)-  worst  tliev  coiikl  tlo  no  more  than  pinch 

the  finger  of  tlie  un«'ary  explorer. 

Wlien  the  dobson  is  full  grown,  it  is  called  a  liellgrammite  fly 
or  horned  corvdalis.  It  has  lost  none 
of  its  ugliness,  though  it  has  gained  two 
pairs  of  thin,  Ijrownish-grav  wings,  and 
flies  about  in  the  e\'ening.  It  has  been 
known  to  create  some  consternation  bv 
flying  m  at  an  open  window.  It  is 
harmless  and  shortdived  in  the  adult 
stage. 

Upturned  stones  are  likely  to  bring 
to  \'iew  other  strangers.  L)'ing  close 
against  these  wet  ston\'  surfaces  one 
usually  finds  young  May-flies.  (Fig.  52.*) 
These,  like  the  young  dragon-flies,  are 
called  iixmphs. 

^^'hen  they  are  ready  to  lea\'e  the  water 
they  make  tlieir  way  to  the  shore,  and, 
clinging  to  some  conyenient  tree  trunk 
or  building,  they  shed  their  nymph 
skins.  I  haye  seen  trees  and  buildings 
on  the  banks  of  the  St.  Lawrence  riyer 
literally  co-\'ered  with  these  cast  skins. 
In  the  early  morning  in  June  and  [uly 
one  may  watch  the  molting  process,  tlie 
unfolding  of  the  gauz\'  \\-ings,  and  the 
unsheathing     of     the     long     filaments. 

(1%  53-) 

I)(.)    not     belie\-e     that     JNIay-flies    are 

harmful.  They  are  sometimes  too  nu- 
merous for  comfort  at  su.nmer  resorts  wiiere  myriads  of  them 
swarm  about  the  lights  ;  but  stories  of  their  stinging  and  biting 
are  entirely  without  foundation,  d'hey  are  short-li\'ed  in  the 
adult  stage.  The  name  of  the  family  to  ^yhich  they  belong, 
EpJiemcridif,  suggests  their  e]diemeral  existence.  It  is  of  these 
that  poets  ha\'e  sung. 

Stone-fly    nymphs,   also,   iling    closely   to   the    flat   stones.      The 
cast  skins  of  these  are  fre(iuently  found  on  the  banks   of  streams. 


Fig. ^2.  May-Jly  nymph.  (  Tin 
luiics  Udltiral  .u  :.  }. 


*  Figures    52,  53    and   5.4   are    aclapted  from    J")r.  K.   I.euckart'-S    Znological 
Cliarls. 
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They   resemble   the    Ma_\"-rt\-   n)"iiiphs   but   can   be   identified   Ijy    a 
coniiiarisun  witli  these  dlustrations.      (Fig.  54  ) 

Sometimes  on  tlie  \ery  lirln]<  of  a  cataract  one  will  sec  -what 
ajipear  like  patches  of  loose  black  moss.  Strangel)'  enough,  these 
are  the  lar\-K  <>(  black-flies,  related  to  the  terrible  black-fl)' 
ol    the   north   \v(jods.     The   black-fly    lar\'as  can   live  only   in    the 


7.7, 


77/r  Mav-lly  shcls  ilt  iiyiii/'li  skin.      I  /'i.vV,'  natiiru/  si:,-.\ 


swiftest  water,  'i'here  the\'  pass  through  their  transformations 
and  succeed  in  emerging  into  their  aerial  stage,  in  spite  of  the 
rushing  current. 

All  these  things  and  man)'  more  are  seen  by  those  who 
freipient  the  ^Yater  brooks.  Observers  cannot  tell  all  they  see, 
for  some  things  are  too  deep  for  words.  They  can  and  do  say 
to    one   and   all,    "  Come,    let   us   \'isit    the    brook    together.      The 
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water    and   all   ihat   d\\-ell   in   it   and   round   about,   in\-ite   us    and 
make  us  welcome." 


LEAFLET  XII. 


LIFE  IN  AN  AQUARIUM.* 


liv   ^[ARV    KOCEKS   A[ILLP:R. 

HER]\  is  no  more  fascinating  adjunct  to 
nature-study  than  a  well-ke])t  aquarium. 
]t  is  a  never-ending  source  of  enjoyment, 
interest  and  instruction  to  students  of  an\' 
age.  Children  in  tlie  kindergarten  or  at 
home  "\\"dl  watch  \vitli  delight  the  li\'ely  occu- 
pants, ■which  cut  all  sorts  fif  queer  ca]}ers 
for  their  amusement,  and  older  jjeople  may 
read  some  of  nature's  choicest  secrets  througli  the  glassy  sides  of 
the  little  water  world.  To  many,  the  word  aquarium  suggests  a 
vision  of  an  elaborately  constructed  glass  bo.x,  ornamented  with 
impossible  rock-work  and  strange  water  plants,  or  a  globe  in  which 
discouraged  and  sickly-looking  gold-fish  appear  and  disappear, 
and  take  strange,  uncanny  shapes  as  they  dart  hither  and  thither. 
Such  forms  of  aquaria  have  their  place  in  the  world,  but  they 
are  not  suited  to  the  needs  of  an  ordinary  school-r(j-)ni.  Every 
school  may  have  some  sort  of  an  aquarium  if  the  teacher  and 
]5Upils  are  v.dlling  to  give  it  some  daily  thought  and  care.  \\'ith- 
out  such  attention  a  fine  a(piariuni  mav  become  an  unsightly  and 
disagreeable  object,  its  inhabitants  unhealthy  and  its  beauty  and 
usefulness  lost. 

The  great  fundamental  i)rinciple  underlying  success  in  making 
and  maintaining  an  aquarium  is  this  :  imitate  nature.  We  all  know 
how  much  easier  it  is  to  formulate  a  principle,  and  e\'en  to  write 
a  book  about  it,  than  to  put  it  into  practice.  Afost  of  us  ha^'e 
not  had  the  time  and  ojtpi^rtunit)-  for  the  (lose  observation  of 
nature  necessary  to  interpret  her  methods  and  to  imitate  her.  Jt 
is  to  those  teachers  who  are  anxious  to  learn  wliat  nature  has  to 
teach  and  who  wish  to  lead  their  pupils  to  a  higher  and  wider 
conception  of  life,  that  these  suggestions  are  offered. 

Four  things  are  important  in  making  and  keeping  an  aquarium  : 
r.   The    equilibrium    between    plant    and    animal    life    must   be 
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secured   and   miintained.      Tt   is  probable   that  an  aquarium   in  an 

elementary    school    is    mainly   used  for    the   study  of   animal  liie  ; 

but  animals  do  not 
thrive  in  water  where 
no  plants  are  growing. 
Nature  keeps  plants 
and  animals  in  the 
same  pond  and  we 
must  follow  her  lead. 
The  [ilants  ha\-e  three 
valuable  functions  in 
the  ai[uarium.  First, 
they  supply  food  for 
the  herbi\'orous  crea- 
tures. Second,  they 
give  off  a  ([uantity  of 
owgen  which  is  neces- 
sarv  to  the  life  of  the 
animals.  Third,  they 
take  up  from  the  water 
the  harmful  carbonic 
acid    gas  which  passes 

from   the   bodies   of  the   animals.      Just   how   the   plants  do  this    is 

another  storv. 

2.  The  aquarium  must  be  \-entilated.  Its  top  should  be  broad 
and  open.  E\-er\-  little  fish,  snail  and  insect  wants  air,  just  as 
e\er\'  bov  and  girl  wants  it.  A  certain  rjuantity  of  air  is  mi.\ed 
with  the  water,  and  the  creatures  must  breathe  that  or  come  to 
the  surface  for  their  sup]jl\-.  How  does  Mother  Nature  manage 
the  \'entilation  of  her  aquaria,  —  the  ponds  and  streams?  The 
])lants  furnish  ]iart  of  the  air,  as  we  ha\-e  saitl.  The  open  pond, 
wdiose  surface  is  ruffled  b\'  every  passing  breeze,  is  constantly 
being  provided  \\-ith  fresh  air.  A  tadpole  or  a  fish  can  n(i  more 
li\-e  in  a  Itmg-necked  bottle  than  a  boy  can  li\e  in  a  chimney. 

3.  The  temperature  should  be  kejit  lietween  40"  and  50°  Fahr. 
lioth  nature  and  experience  teach  us  this.  A  shady  corner  is  a 
better  place  ffir  the  aquarium  than  a  sunny  window  on  a  warm  dav 

4.  It  is  well  to  clioose  sucli  animals  for  the  a(piarium  as  are  adapted 
to  life  in  still  \\-ater.  I'nless  one  has  an  arrangement  of  water  jupes 
to  supply  a  constant  flow  of  water  through  the  aquarium,  it  is 
better  not  to  try  to  keep  creatures  that  we  find  in  swift  streams. 
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Practical  experience  sliows  that  there  are  certain  dangers  to 
guard  against, —  dangers  which  may  result  in  the  unnecessary  suf- 
fering of  the  innocent.  Perhaps  the  most  serious  results  come 
from  overstocking.  It  is  better  to  have  too  few  plants  or  animals 
than  too  many  of  either.  A  great  deal  of  light,  especially  bright 
sunlight,  is  not  good  for  the  aquarium.  A  pond  that  is  not  shaded 
soon  becomes  green  with  a  thick  growth  of  slime  or  algs.  This 
does  not  look  well  in  an  aquarium  and  is  likely  to  take  up  so  much  of 
the  plant-food  that  the  other  plants  are  "  starved  out."  The  plants 
in  the  school-room  window  may  pro\ide  shade  for  the  aquarium, 
just   as   the  trees  and  shrubs  on  its  banks  shade  the  pond.      II    we 
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find  green  slime  forming  on  the  light  side  of  our  miniature  pond, 
we  should  put  it  in  a  darker  place,  shade  it  heavily  so  that  the 
light  comes  in  from  the  top  onh',  and  put  in  a  few  more  snails. 
These  will  make  quick  work  of  the  green  slime,  since  thev  are 
fond  of  it,  if  we  are  not. 

Some  of  the  most  innocent-looking  "water  nvmpjhs"mav  be 
concealing  hab.'.s  that  \\'e  can  hardly  appro\-e.  There  are  some 
which  feed  on  their  smaller  and  i\-eaker  neighbors,  and  even  on 
the  members  of  their  own  families.  We  know  that  such  things  go 
on  in  nature,  but  if  we  wish  to  lia\'e  a  happ^'  familv  \\'e  must  keep 
the  cannibals  by  themselves. 

After  an  aquarium   has   been    filled  with  water  and  the   inhabit- 
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ants  well  established,  it  is  not  necessary  to  change  the  water, 
except  in  case  of  accident.  The  water  that  is  lost  by  evaporation 
has  to  be  replaced.  It  should  be  poured  in  gently  in  order  not  to 
disturb  the  water  and  destroy  its  clearness.  If  a  piece  of  rubber 
tubing  is  available,  a  practical  use  of  the  siphon  can  be  shown  and 
the  aquarium  replenished  at  the  same  time.  It  is  a  good  plan  to 
use  rain  water,  or  clear  water  from  a  pond,  for  this  purpose. 

A  piece  of  thin  board  or  a  pane  of  glass  may  be  used  as  a  cover 
to  keep  the  dust  out  of  the  aquarium.  This  need  not  fit  tightly 
or  be  left  on  all  the  time.  A  wire  netting  or  a  co\'er  of  thin  cot- 
ton net  would  keep  the  fiving  insects  from  escaping,  and  it  might 
be  tied  on  permanently.  Dust  may  be  skimmed  off  the  top  of  the 
water  or  mav  be  removed  bv  laving  pieces  of  blotting  paper  on 
the   surface  for  a  moment. 

If  any  of  the  inhaliitants  do  not  take  kindly  to  the  life  in  the 
aquarium,  they  can  be  taken  out  and  kept  in  a  jar  by  themselves 
—  a  sort  of  fresh  air  and  cold  water  cure.  If  any  chance  to  die 
they  ought  to  be  removed  before  they  make  the  water  unfit  for 
the  others.  Bits  of  charcoal  in  the  water  are  helpful  if  a  deodor- 
izer or  disinfectant  is  needed. 

Experience,  the  dear  but  thorough 
teacher,  is  of  more  value  to  every  one  of 
us  than  many  rules  and  precepts.  Noth- 
ing can  rob  us  of  the  pleasure  that  comes 
of  finding  things  out  for  ourselves. 
Much  of  the  fun  as  well  as  much  of  the 
success  in  life  comes  from  overcoming  its 
difficulties.  One  must  ha\'e  a  large  store 
of  patience  and  courage  and  hopefulness 
to  undertake  the  care  of  an  aquarium. 
After  it  is  once  made  it  is  less  trouble  to 
take  care  of  than  a  canarv  or  a  pet  rabbit. 
But  most  things  that  are  worth  doing  re- 
quire patience,  courage  and  hopefulness, 
and  if  we  can  add  to  our  store  of  any  of 
these  Ijy  our  study  of  life  in  an  aquarium 
we  are  so  much  the  better  for  it. 

T«-o    kinds   of    aquaria   will    be    found 
useful   in  any  school.     Permanent  ones  — 
Fig.jy.     A  hom,--madc         those    which    are    expected    to    continue 
aquarium.  through  a  season  or  through  a  whole  year 
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if  the  school-room  is  warm  enough  to  prevent  freezing  ;  and  teni- 
porary  ones  —  those  which  are  for  lesson  hours  or  for  the  study 
of  special  forms. 

If  some  one  phase  in  the  life  of  any  aquatic  animal  is  to  be 
studied  during  a  short  period,  it  is  well  to  have  special  tempo- 
rary aquaria.  Also,  when  a  talk  on  some  of  the  occupants  of  the 
larger  aquarium  is  to  be  given,  specimens  may  be  placed  in  small 
\'essels  for  the  time  being  and  returned  later.  For  such  purposes 
glass  tumblers  can  be  used,  or  small  fruit  jars,  finger  bowls,  broken 
goblets  set  in  blocks  of  wood,  ordinary  white  bowls  or  dishes,  tubs, 
pails  or  tanks  for  large  fishes,  —  in  fact  any  wide-mouthed  ves- 
sel which  is  easy  to  get.  Special  suggestions  will  be  made  in  con- 
nection with  the  study  of  some  of  the  water  insects  and  others. 

A  piermanent  aquarium  need  not  be  an  expensive  affair.  The 
rectangular  ones  are  best  if  large  fishes  are  to  be  kept,  yet  they 
are  not  essential.  Here,  again,  it  is  easier  to  write  directions  for 
the  construction  of  a  perfect  a(]uarium  than  it  is  for  the  most 
patient  teacher,  with  the  help  of  the  boys  who  are  handy  with 
tools,  to  put  together  a  box  of  wood  and  glass  that  will  not 
spring  a  leak  some  day  and  spoil  everything.  But  failures  do  not 
discourage  us  ;  they  make  us  only  more  determined.  If  a  rec- 
tangular water-tight  l)ox  is  out  of  the  question,  what  is  the  next 
best  thing  ?  One  of  the  busiest  laboratories  in  New  York  State 
has  plants  and  animals  li\'ing  in  jars  of  all  shajjes  and  sizes,  — fruit 
jars,  glass  butter  jars,  candy  jars,  battery  jars,  museum  jars,  and 
others  of  like  nature.  There  are  rectangular  and  round  aquaria 
of  various  sizes  kept  b)'  all  firms  who  deal  in  laborator}'  supplies, 
and  if  some  money  is  to  be  spent,  one  of  these  is  a  good  in\'est- 
ment.  Fig.  56  shows  one  of  these  rectangular  ones,  and  Fig.  57 
sho\\'s  a  round  one  of  small  size  which  is  useful  and  does  not   cost 

much. 

A  (loon  School  Aijuariu.m. 

A  cheap,  substantial  aquarium  for  general  use  may  be  made  of 
glass  and  "'angle"  or  "  valle\' "  tin.  Pieces  of  glass  are  always 
handy  and  the  tin  can  be  had  at  any  tin-shop.  The  tinsmith  will 
know  just  how  to  cut,  "  angle  "  and  solder  it. 

The  following  directions  for  making  an    a(iuarium   of  this  kind 
are   supplied   us  bv   Professor  (_'.   F.   Hodge   of  Clark  Uni^-ersity. 
He  has  made   and   used  them   for  years  with  great   satisfaction  in 
the  university  laboratory  and  in  graded  schools. 
10 
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The  illustration  (Fig.  58,  59)  shows  various  sizes.  A  good 
all-round  size  has  these  dimensions  :  12  inches  high,  15  inches  long 
and  8  inches  wide.  One  may  use  spoiled  photographic  plates  for 
small  desk  aquaria,  in  which  to  watch  the  development  of  "  wigglers," 
dragon-fly  nymphs  or  other  water  insects.  Lids  of  wire  screen  are 
shown  on  some  of  the  acpiaria  in  the  picture  (i,  2  and  3). 

To  make  the  fra)uc. —  If  the  a(juarium  is  to  be  ro  x  8  x  5  inches, 
we  shall  need  two  ])ieces  of  glass  for  sides  10  x  5  inches,  two  for 
ends  8  x  10,  and  one  for  bottom  8x5;  and  two  strips  of  tin  i/\ 
inch  wide,  28  inches  long,  and  four  strqis  io.5k  inches  long.  These 
should  be  angled  bv  the  tinner,  and  out  of  them  we  shall  make 
the  frame.     The   28-inch   strijis   sliould  be  cut   with   tinner's   snips 
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half  way  in  t«"0  at  io-'b,  5-'8,  io-'k  and  5-"8  inches,  cutting  off  the 
end  at  the  last  mark.  This  keejis  the  top  and  the  bottom  of  the 
frame  each  in  one  |iiece.  Xext  we  bend  them  into  shape.  When 
the  corners  are  well  s(juared  they  should  be  soldered.  The  four 
10-^8  pieces  make  the  ^'ertical  corners  and  we  will  solder  them  in 
place.  An  easy  wa\'  to  be  sure  that  '"'ach  angle  is  square  is  to 
hold  it  in  a  mechanic's  sipiare  while  soldering  it. 

To  set  f/ir  i^hus. —  La\-  the  a(piarium  cement  (see  recipe)  on 
evenh'  all  around  the  bottom  of  the  frame  and  jjress  the  bottom 
glass  into  place.  Put  in  the  sides  and  ends  in  the  same  way. 
Next  carefully  put  a  few  \'erv  limlier  twigs  into  the  aquarium  to 
hold  the  glass  against  the  frame  till  the  cement  takes  hold.  Cut 
off  the   extra   cement   with  a  knife  and   smooth   it   nicely.      Co\'er 
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the   frame   with    asphaltum   varnish   or   black   lacquer.      Jn  a  week 
it  will  be  ready  to  use. 

Double  thick  glass  must  be  used  for  large  aquaria. 
Cement. —  Shun  all  resinous   cements  that   require  to   be   put  on 
hot.      The    following    is    a    recipe    for   cement    used  in   successful 
angle  tin  aquaria,  for  both  salt  and  fresh  water  : 

10  parts,  by  measure,  fine,  dry,  white  .sand, 
10  parts  plaster  of  Paris, 
10  parts  litlrarge, 
I  part  powdered  resin. 

Stir  well  together  and,  as  wanted,  mix  to  consistency  of  stiff 
putty  with  ////-('  boiled  linseed  oil. 

The  formula  given  by  the  U.  S.  Fish  Commission  is  recommended: 

8  parts  putty, 

I  part  red  lead, 

I  part  litharge. 

Mix,  when  wanted,  to  consistency  oi  stiff  \mX\.\' ,  with  raw  linseed  oil. 

After  reading  all  these  directions  and  getting  the  idea  of  an 
aquarium,  one  should  think  the  whole  matter  out  for  himself  and 
make  it  just  as  he  wants  it.  Directions  are  useful  as  suggestions  only. 
The  shallow  form  is  better  for  raising  toads,  frogs  and  insect  larvae  ; 
the  deeper  aquaria  show  water  plants  and  fishes  to  better  advantage. 

Inhabitants  of  the  Aquarium. 

It  is  now  time  to  begin  to  think  about'  — ^^ 
what  shall  be  kept  in  the  aquarium.  At  the 
bottom  a  layer  of  sand,  the  cleaner  the  bet- 
ter, two  or  three  inches  deep  will  be  needed. 
A  few  stones,  not  too  large,  may  be  dropped 
in  on  top  of  this  first  layer,  to  make  it  more 
natural.  The  water  plants  come  next  and 
will  thrive  best  if  planted  securely  in  the 
sand.  The  most  difficult  thing  is  to  get  the 
water  in  without  stirring  things  up.  A  good 
wa)-  is  to  pour  the  water  in  a  slow  stream 
against  the  inside  of  the  aquarium.  The 
best  way  is  to  use  a  rubber  tube  siphon,  but 
even  then  the  water  ought  not  to  flow  from 
a  very  great  height.  If  the  aquarium  is 
large,  it  had  better  be  put  in  its  permanent 
place  before  filling. 

The  aquarium  will  soon  be  ready  for  snails, 
polliwogs,  and  what  ever  else  we  may  wish   to   jiut  into  it.      In  the 
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course  of  a  few  days  the  plants  will  l)e  giving  up  oxygen  and  ask- 
ing for  carbon  dioxid. 

Plants  that  thrive  and  are  useful  in  aquaria. —  Many  of  the  com- 
mon marsh  or  pond  plants  are  suitable.  The  accompanying  illus- 
trations show  a  few  of  these.  Nothing  can  be  prettier  than  some 
of  these  soft,  delicate  plants  in  the  water. 
The  eel-grass,  or  tape  grass  (Fig.  60),  is 
an  interesting  study  in  itself,  especially  at 
blossoming  time  when  the  spiral  stems, 
bearing  flowers,  appear. 

Any    who    are  especially    interested  in 

the  life-history   of  this  plant  may  read  in 

reference  books  a  great  deal  about  what 

other  observers  have  learned  from  the  plant  concerning  its  methods 

of  growth  and  development.     The  best  that  we  learn  Avill  be  what 

the  plant  itself  tells  us  day  by  day. 

Some  of  the  best  reference  books  on  both  plant  and  animal  life 
are  found  in  the  New  York  State  Teachers'  Library  and  can  be 
obtained  Ijy  teachers  through  the  school  commissioners. 

Every  boy  and  girl  who  likes  to  taste  the  fresh,  peppery  plants 
which  they  find  growing  in  cold  springs,  knows  watercress.  If  the 
aquarium   is    not  to<i  deej),  this  plant   will  grow  above  the  surface 
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and  furnish  a  resting  place  for  some  snail  which,  tired  perhaps  by 
its  constant  activity,  enjoys  a  few  minutes  in  the  open  air. 

Duck-weed  or  duck's-meat  (Fig  61)  grows  on  the  surface,  dang- 
ling its  long  thread-like  roots  in  the  water.  A  little  of  it  is  enough. 
Too  much  would  keep  us  from  looking  down  upon  our  little 
friends  in  tlie  water. 
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The  parrot's  feather  (Fig.  62,  a)  is  an  ornamental  water  plant 
that  can  be  obtained  from  a  florist  ;  a  plant  that  looks  verj'  like  it 
grows  in  our  ponds.     It  is  called  water-milfoil. 

The  water  purslane,  b,  or  the  common  stoneworts,  Nitclla  and 
Chara,  d,  e,  the  waterweed,  f,  and  the  horn-wort,  c,  appear  graceful 
and  pretty  in  the  water.  If  you  do  not  find  any  of  these,  you  are 
sure  to  find  others  growing  in  the  ponds  in  your  neighborhood 
which  will  answer  the  purjiose  just  as  well. 

Animals  ttiat  may  hi'  kept  in  aquaria. —  J'lic 
snail.  The  common  pond  snail  with  the  spiral 
shell,  either  flat  or  conical,  can  be  found  cling- 
ing to  the  stems  of  the  cat-tails  or  flags  and  to 
floating  rubbish  in  ponds  or  swamjjs.  If  these 
are  picked  off  carefulh'  and  taken  home  in  a 
pail  of  water  t]ie\'  will  be  \'aluable  inhabitants 

for  the  aquarium.      They  are  vegetable  feeders  and  unless  there  is 
some  green  slime   in   the  water,  cabbage  or  lettuce  leaves  may  be 
put   where  the   snails   can   get   them.     The   eggs    of   the   snail   are 
V  ^-  excellent   food   for    fishes,  and  if    a  few 

could  be  secured  for  special  stud_\', 
their  form,  habits  and  development 
mav  be  made  delightful  observation 
and  draw'ing  lessons.  .Snails  can  be 
kept  out  of  the  water  for  some  time  on 
moist  earth.  Land  snails  and  slugs 
shouKl  be  kept  on  wet  sand  and  fed  with 
lettuce  and  cabbage  leaves.  The  com- 
mon slug  of  the  garden  is  often  injurious 
to  x'egetation.  It  mav  always  be  tracked 
b)-  the  trail  of  slime  it  leaves  behind  it. 
Gardeners  often  protect  plants  from 
those  creatures  by  sprinkling  wood- 
ashes  about  them. 

2finnou'S.  Every  boy  knows  where 
to  find  these  spry  little  fellows.  'I'hey 
can  be  collected  with  a  dipper  or  net 
and  will  thrive  in  an  aquarium  if  fed 
with  earth  worms  or  flies  or  other  insects.  If  kept  in  small 
quarters  where  food  is  scarce,  they  will  soon  dispatch  the  other 
occupants  of  the  jar.  They  will,  howe\-er,  eat  bits  of  fresh  meat. 
If  the  aciuarium  is  large  enougli,  it  would  hardly  be  complete 
without  minnows. 
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Cat  Jhh. —  It  will  not  he  practicable  to  keep  a  cat  fish  in  the 
permanent  aiiiiarium.  If  one  is  to  be  studied  it  can  be  obtained 
at  an)'  lish  market  or  by  angling,  the  latter  a  slow  method,  but  one 
\\-liich  will  appeal  to  every  boy  in  the  class.  The  cat  fish  should 
be  kejjt  in  a  tub,  tank,  or  large  pan  of  water,  and  if  not  wanted  for 
lalioratory  work,  they  might  be  fried  for  lunch,  as  cat  fish  are  \"ery 
good  eating. 

Goic/ _fis/i  are  a  special  delight  if  kejjt  in  large  acjuaria.  These 
may  often  be  obtained  from  dealers  in  the  larger  cities.  Those 
who  wish  other  fisli  for  study  shoidd  be  able  to  get  information 
from  the  New  York  State  Fish  Cidturist,  concerning  the  species 
that  are  suited  to  bfe  in  still  water,  and  how  to  get  and  take 
care  of  them. 

lliciiaiii. —  If  empty  clam  shells  are  plenty  on  the  bank  of 
some  stream  after  a  Ireshet,  a  suppl\-  of  clams  ma)'  be  obtained  by 
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raking  the  mud  or  sand  at  the  bottom  of  the  stream.  They  can  be 
kept  in  a  shallnw  jian,  and  if  the  water  is  \\armish  and  they  are  left 
undisturbed,  for  .i  time,  the\'  will  mo\'e  about.  If  kept  in  a  jar  of 
damp  sand  tlie\'  will  ])robabl)'  bur)-  themseh'es.  Thev  feed  on 
microscopic  plants  and  might  not  thrix'e  in  the  permanent  aquarium. 
Cl'iTioflsh  (II-  Cray  hs/l. —    These    <an     be    collected     with     nets    from 


:  a\\  II  Ml  as  a       i  i  ai ). 
The  fro;^. —  The  stud)'  of   the  de^'elnpment  of   the  common  frojj 
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is  accompanied  with  little  ox  no  difficult)'.  Tcj  be  sure  there  are 
some  species  which  reijuire  two  or  three  years  t(j  complete  their 
growth  and  changes,  from  the  egg  to  the  adult,  yet  most  of  the 
changes  can  be  seen  in  (jne  )-ear.  Frogs  are  not  at  all  shy  in  the 
spring,  proclaiming 
their  whereabouts  "= 
in  n(j  uncertain 
tones  from  e\'er}' 
pond   in   the  neigh- 

liorhood.  The  "  frog  spawn  "  can  be  found 
clinging  to  plants  or  rubbish  in  masses  \-arying 
in  size  from  a  cluster  of  two  <;r  three  eggs  to 
great  lumps  as  large  as  the  two  tists.  d'he 
"spawn  "  is  a  transiiarent  jelh'  in  which  the  eggs 
are  imbedded.  Each  egg  is  dark  colored,  spherical  in  shape,  and 
about  as  large  as  a  small  pea.  'The  eggs  of  the  small  spotted 
salamander  are  found  in  simih\r  masses  of  jell)-  and  look  very 
much  like  the  frog's  eggs.  If  a  small  quantit\-  of  this  jelly-like 
mass  be  secured  liv  means  of  a  collecting  net  or  Ijy  \\-ading  in  for 
it,  it  ma\-  be  kejit  in  a  flat  white  dish  with  just  enough  clean,  cool 
water  to  cover  it,  until  the  j-oung  tad|>oles  ha\'e  hatched.  As 
they  grow  larger  a  few  mav  be  transferred  to  a  ijermanent  aquarium 
prepared  especiall)-  for  them  in  a  dish  with  sloping  sides,  and  their 
changes  watched  from  week  t(j  week  through  the 
season.  The  growing  polliwog  feeds  on  vege- 
table diet  ;  «hat  does  the  full  grown  frog  eat? 
Insecti  that  can  In-  kept  in  ai//iaria. —  Insects  are 
to  many  the  most  satisfactory  creatures  that  can 
be  keep  m  a(iuaria.  They  are  plentiful,  easy  to 
get,  each  one  of  the  many  kinds  seems  to  have 
habits  peculiar  to  itself,  and  each  more  curious 
and  interesting  than  the  last. 

Some  insects  sijend  their  entire  life  in  the 
water  ;  others  are  aquatic  during  one  stage  of 
their  existence  only.  Those  described  here  are  a  few  ot  the 
common  ones  in  ponds  and  sluggish  streams,  of  the  central  part 
of  tlie  state  of  New  York.  If  these  cannot  be  found,  others  JList 
as  interesting  may  be  kept  instead.  One  can  hardly  make  a  single 
dip  with  a  net  without  bringing  out  of  their  hiding  places  many 
of  these  "  little  people." 

The  predaceous  diving-beetle  (Fig.  67)  is  well  named.      He  is  a 
di\er  by  profession    and    is    a    skilled    (jne.      The    >oung   of  this 


Fig.  6f.  The  pri 
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fii;-.  6S.     A  loakf-tig^-r. 


beetle   are  known   as    "water-tigers"   (Fig.    68),   and   their  habits 

justif)'    the    name      Their   food    consists    of   the    young    of    other 

insects  ;   in   fact   it    is   better  to   keep  them   by   themselves  unless 

we  wish    tu    ha\e  the  a(iuarium  depopulated.     \\'hen  the  tiger  has 

reached  his  full  size,  his  form  changes  and  he  rests  for  a  time  as  a 

pupa  ;   then  comes  forth  as  a  hard,  shinv  beetle  like  Fig.  67. 

The   water-scavenger  beetle   (Fig.   69),   so   called   because  of  its 

appetite  for  decayed  mat- 
ter,  is   common    in   many 

ponds,      ft    has,    bke    the 

diving     beetle,     a     hard, 

shin  )'    1)  a  c  k,    w  i  t  h    a 

straight     line     down     the 

middle,  but  the   two   can 

be      distinguished      when 

seen  together.  The  )'oung  of  this  beetle  look  and  act  something 
like  the  water-tigers,  Init  ha\'e  not  such 
great  ugl}-  jaws. 

There  are  three  other  swimmers  even 
more  delightfid  to  watch  than  those  alread)' 
mentioned.  The  water-boatmen  (Fig.  70), 
with  their  sturdy  oar-like  legs  and  busi- 
ness-like wa\'  ()f  using  them,  are  droll  little 
fellows.  The}'  are  not  so  large  as  the  back- 
swimmers.  Fig.  71  shows  a  back-swimmer 
just  in  the  act  of  pulling  a  stroke.  These 
creatures  swim  with  their  boat-shajjed  liacks 
down  and  their  six  legs  up.  ^\'e  must  l)e 
careful  how  we  handle  the  back-swimmers, 
for  each  one  of  them  carries  a  sharp  bill 
and    may    gi\-e    us    a    thrust    with    it   \\hich 

would  be  [lainlul,  perhaps  poisonous. 

The    water-scorpion   (Fig.   72)   is   a   (jueer 

creature  li\ing  in  a  neighborly  wav  \\\l\\  the 

boatmen  and  back-swimmers,  though  not  so 

easy  to  find.      Do  not  throw  away  any  dirty 

little  t«'ig  which  )'ou  find  in   the  net  after  a 

dip  among  water  plants   near  the  bottom  of 

a  stream  or  pond.      It  may  begin   to  S(.p.iirm 

and  reveal  the  fact  that   it   is  no   twig  but  a     ''*'*■  7°-    ^yati-r-b,hitiiian. 

slender-legged   insect  with  a  spindle-shaped 

bod}'.      We  may  handle  it  without  danger,  as  it  is  harmless.      This 


Fig.  6g.      A  watcr-sca 
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is  a  water-scorpion,  and  liis  way  of   catching  his   prey  and  getting 
his  air  supply  will  he   interesting  to  watch.      He  is  not  shy  and  will 

answer  (juestions  about  himself  promptly  and 
/^^A  ^^1,^     cheerfully.      Fig.  72  will  give  an  idea  of  the 

size  and  appearance  of  tliis  insect. 

No  water  insect  except  the  big  sca\engei 

beetle  can  begin  to  compare  in  size  with  the 
Fr^.-i    Aha,k-,,,„„,„,r.     >-'''"'   water-bug   (Fig.    73).     We   may  think 

at  first  that  he  is  a  beetle,  yet  the  way  he 
crt)sses  his  wings  on  his  back  |)ro\"es  him 
a  true  bug.  In  (|uiet  ponds  tliese  giants 
are  common  enough,  but  the  bo^•  or  girl 
who  "  liags  "  a  full-grown  one  at  the  first 
dip)  of  the  net  ma\"  be  cmisidered  luckv. 
The  boatmen,  back-swimmers  and 
giants  all  have  oars,  )'et  are  not  entirely 
dependent  on  tliern.  'rhe\'  ]ia\e  strong 
u'lngs,  too,  and  if  their  old  home  gets  too 
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]\'ati-y-n\>rpion. 


Giant  luatcr-hn'^. 


tliickly  settled,  and  the  other 
insects  on  wdrich  they  feed  are 
scarce,  they  fly  away  to  other 
places.  The  giant  water-bug 
often  migrates  at  night,  and  is 
attracted  to  any  bright  light  lie 
sees  in  his  journey.  This  habit 
has  gi\'en  him  the  popular  name  of  "  electric-light  bug." 

Among  the  insects  which  spend  but  part  of  their  life  in  the 
water,  we  shall  find  many  surprises.  It  made  us  feel  queer  ivhen 
we  learned  that  the  restless  but  innocent-looking  wiggler  of  the  rain- 
water barrel   was   really  the  )'oung  of  the  too   familiar   mosquito. 
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The  adult  nios([iiito  leaves  its  cLigs  in  tiny  boat-shaped  masses  on 
the  surface  of  stagnant  water,  where  food  \\'ill  be  abundant  for  the 
young  -which  soon  appear.  Some  time  is  sjjent  bv  the  wigglers 
in  eating  and  growing  before  they  curl  up  into  pupse.  Insects  are 
rarely  active  in  the  pupa  stage.  The  mosquito  is  one  of  the  I'ery 
fe\\'    exceptions.      l'"rom    these    liveh'   jnipa;   the    full-grown    mos- 

(piitoes  emerge.  Fig.  74  shows  a  small 
glass  tumbler  in  which  are  seen  the  three 
aquatic.:  stages  of  the  moscjuito's  life 
anil  an  adult  just  lca\-ing  the  pupa 
skin.  Nothing  is  easier  than  to  watch 
the  entire  develoj.jment  of  the  mosquito, 
and  the  changes  must  be  seen  to  be 
fully  enjoyed  and  ajjpreciated.  It  would 
be  interesting  to  note  the  differences 
between  the  mosquitoes  that  come  out 
of  the  small  aquaria.  A  supi)ly  ot 
wigglers  may  be  kept  in  the  permanent 
a(|uariuni  where  thev  serve  as  food  for 
the  other  insects. 

)i\'er\'  child  knows  the  dragon-fly  or 
darning-needle,  and  none  but  the 
bra\-est  of  them  dare  venture  near  one 
«'ithout  covering  ears  or  eyes  or  mouth, 
for  fear  of  being  sewed.  JNIany  and 
wide-spread  are  the  siqierstitions  con- 
it  is  often  difficult  to  bring  children  to 
belie\'e  that  this  creature,  besides  being  a  thing  of  beautv,  is  not 
onh'  harmless  but  actiialh'  beneficial.  If  they  knew  how  many 
mos(juitos  the  darning-needle  eats  in  a  day  the\'  would  welcome 
instead  (jf  fearing  the  ga\'  creature. 

The  "\'oung  of  the  dragon-ll\-  li\'e  a  groveling  existence,  as  differ- 
ent as  can  be  from  that  of  their  sun-loving  jjarents.  Their  food 
consists  of  mosijuito  larva;,  water-fleas  and  the  like,  and  their 
method  of  cati  hing  their  prey  is  as  no-^'el  as  it  is  effective.  Pu]:)ils 
and  teacdier  can  get  plenty  of  good  healthv  entertainment  out  of 
the  behavior  of  these  awkward  and  voracious  little  mask-wearers. 
The  first  dip  of  the  net  usually  brings  up  a  supply  of  dragon-fly 
nvmphs  and  of  their  more  slender  cousins,  the  damsel-flv  nym].)hs. 
The  latter  have  expanded  plate-like  appendages  at  the  hind  end 
of   the  body  whicdi  distinguish   them   from  the  dragon-fly  nym])hs,. 


'"/" 
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Tlie  transfonnalion  (if  one  nf  these  yDung  insects  into  an  adult 
is  one  of  the  most  interesting  observation  lessons  that  can  be 
imagined  for  a  warm  spring  morning.  If  a  dragon-lly  nymph 
should  signify  its  intention 
of  changing  its  form  in  my 
school-room,  I  should  cer- 
tainly suspend  all  ordinary- 
work  and  attend  to  him 
alone.  Kach  child  should 
see  if  possible  this  wonder- 
ful   transfiguration. 

Floating  in  the  water  of  a 
pond  or  stream  one  ma\' 
lind  a  little  l)undle  of  grass 
or  weed  stems,  with  per- 
haps a  tin\'  pebble  (dinging 
to  fhe  mass.  Close  exami- 
nation will  prove  this  to  lie 
the  "  house-boat  "  of  one  of 
our  insect  neighbors,  tine 
c  add  ice- worm,  ("(mtra  sting 
strangely  with  the  untidy 
exterior  is  tlie  neat  interior, 
«'ith  its  lining  of  delicate 
silk,  so  smooth  that  the  soft-  /■'/;'.  ~S-  J'^'''  ^'J'-'  >''!t'"y  of  a  drai;pn-fy 
bodied  creature  wliich  lives  '"  ^"•<"  '"  ""  ."/'""-'''"«. 

inside  is  safe  from  Injury.      The  commonest  of  the  many  forms  of 
houses  found  here  are  those  illustrated  in  Figs.  76  and  77.      These 


Fig.    yj.     An- 
other caildico- 


will  find  all  thev  wish  to  eat  in  a  well-stocked  a(juarium.  ^^']len 
full  grown  the\'  will  leave  the  water  as  winged  creatures,  like  l'"ig. 
78,  and  return  to  its  depths  no  more. 

There  is  surel}'  no  la(d<:  of  material  furnished  b\'  Mother  Nature 
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for  the  study  of  acjuatir  life.  I'^very  one  wlio  really  believes  in  its 
usefulness  can  ha\-e  an  aquarium,  and  will  feel  well  repaid  for  the 
time  and  effort  required  when  the  renewed  interest  in  nature  is 
witnessed  which  this  close  contact  with  living  beings  brings  to 
every  student.  Let  us  take  hf)ld  with  a  will,  overcome  the 
difficulties  in  tlie  way,  and  teacher  and  pupils  become  students 
together. 


LEAFLET    XIII. 


A   STUDY   OF   FISHES.* 


liv    II.    I).   KEED. 

HE  first  forms  of  animal  life  which 
attract  the  young  naturalist's  attention 
are  doubtless  the  birds.  These  are  most 
interesting  to  him  because  of  their  beau- 
tiful colors,  their  sweet  songs,  and  the 
grace  with  which  they  fly.  But  who  has 
watched  the  fishes  in  a  brook  or  an 
ac|uarium  and  is  not  able  to  grant  them 
a  place,  in  l)eautv,  grace  and  delicate 
coloration,  e(inal  to  the  birds  ?  To  be 
sure,  fishes  cannot  sing,  yet  there  are  so 
many  other  interesting  facts  in  connection  witli  their  habits  and 
life-histories  that  it  fully  makes  up  for  tlieir  lack  of  voice. 

Tiiiv    Parts  of   a    l-'isn. 

"While  obserx'ing  a  li\-ing  fisli  and  admiring  its  beauty,  it  will 
];irobabl\'  occur  to  some  of  us  that  a  fisli  consists  onl)'  of  a  head 
and  tail.  Vet  this  is  not  all.  between  tlie  head  and  tail  is  a  part 
tb.at  we  may  call  tlie  trunk.  It  contains  the  digesti^'e  and  other 
organs,  'i'here  is  no  indication  of  a  neck  m  a  fish.  .\n\"  such 
constriction  would  destroy  the  reguhu-  outline  of  the  animal's 
body  and  thus  retard  tlie  speed  with  which  it  moves  through  the 
water.  But  head,  trunk  and  tail  are  not  all.  There  are  attached 
to  the  outer  side  of  the  fisli's  body  certain  appendages  that  are 
called  fins. 

Before  discussing  some  of  the  different  kinds  of  fishes  and  their 
habits,  it  will  be  necessar\'  to  learn  something  aljout  fins,  for  the 
fins  of  all  fishes  are  not  alike.  W'lien  a  fish  moves  through  the 
water,  it  bends  its  tail  lirst  to  one  side  and  then  to  the  other. 
This  undulatory  movement,  as  it  is  called,  pushes  the  fish's  body 
ahead.  One  can  observe  the  mo\'ements  easily  upon  a  specimen 
kept  alive   in   an    aquariuni  jar.     At   the   extreme   end   of   the   tail 
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there  is  a  broad,  notclieJ  fin  which  aids  the  tail  in  propelling  and 
steering  the  body.  "We  will  call  this  the  tail  or  caudal  fin  (Fig. 
79  B).  In  most  of  our  common  fishes  there  are  seven  fins  —  six 
without  the  caudal.  The  first  of  these  si.v  is  a  large  fin  situated 
near  the  middle  of  the  back.  This  is  the  hack  or  dorsal  fin  (Fig. 
79  A).  Sometimes  we  may  find  a  fish  that  has  two  dorsal  fins. 
In  this  case  the  one  nearest  the  head  is  called  first  dorsal  and 
the  next  one  behind  it  the  second  dorsal.  Near  the  head,  in  a 
position  corresponding  to  our  arms,  is  a  pair  of  fins  which  are 
called  the  t?/-///  oy pectoral  fins  (Fig.  79  E),  Farther  back  towards 
the  tail,  on  the  under  side  of  the  fish,  is  another  pair,  correspond- 
ing in  position  to  the  hind  legs  of  a 
cjuadruped.  This  pair  is  called  the 
Ay  or  pelvic  fins  (Fig.  79  D).  Just 
behind  the  pelvic  fins  is  a  single  fin, 
situated  on  the  middle  line  of  the 
body.  This  is  the  anal  fin  (FTg. 
Duv^raiii  of  a  fish  lo  79  C).  The  pectoral  and  pelvic  fins 
A,  Joruil fill ;  B,  caudal  '^xt  called  jKiired  fins  because  they 
are  in  jjairs.  The  otiiers  whicli  are 
not  in  pairs  are  called  median  fins 
Ijecaiise  they  are  situated  on  the  mid- 
dle line  of  the  bod)-.  Tlie  paired  fins  ser\-e  as  delicate  balancers 
to  keep  the  body  right  sitle  up  and  to  regulate  sjieed.  They  are 
also  used  to  propel  the  body  backwards.  .Vfter  naming  the  dif- 
ferent fins  of  the  fish  in  tlie  schoolroom  anuarium,  it  will  l)e  inter- 
esting to  oliserve  the  uses  of  each. 

On  the  side  of  the  bodv,  extending  fr(.)in  the  head  to  the  caudal 
fin,  is,  in  most  fishes,  a  line  made  up  of  a  series  of  small  tubes 
which  open  upon  the  surface.  This  is  called  the  lateral  liin\  and 
acts  in  the  capacity  of  a  sense  organ  (Fig.  79  L).  Is  the  lateral 
line  straight  or  curved?  Does  it  cur\e  upwards  or  downwards  ? 
Does  the  curvature  differ  in  different  kinds  of  fishes  ?  Do  all  the 
fishes  you  find  possess  a  lateral  line  ?  Is  the  lateral  line  complete 
in  all  fishes,  /.  <•.,  does  it  extend  from  the  head  to  the  caudal  fin 
without  a  single  break  ? 


^^V-  7'/ 

slio-a 

/ill  :   C.    ami/    /in  :    J\   pelvi 
/iiii  :   /■-',  pcitoral  fins  :  /,  iai- 
cral  /i  lis. 


Where  F'ishes  Spend  the  ^\^1NTER. 


As  winter  approaches  and  the  leaves  fall  and  the  ground 
becomes  frozen,  the  birds  lea\-e  us  and  go  farther  south  into 
\\'armer    climates    where    food    is    more    abundant.      A\'e    are    ail 
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familiar  with  this  habit  of  the  birds,  but  how  many  of  us  know 
or  have  even  wondered  what  the  fishes  have  been  doing  through 
the  cold  winter  montlis  wliile  the  streams  and  ponds  ha\-e  been 
covered  with  ice  ?  Before  tlie  warmth  of  spring  comes  to  raise 
the  temperature  of  the  streams,  let  us  go  to  some  familiar  place 
in  a  brook  where,  during  the  summer,  are  to  be  found  scores  of 
minnows.  None  are  to  be  found  ikjw.  'I'lie  brook  shows  no 
signs  of  ever  ha\-ing  contained  an\'  Ining  creatures.  Suppose  we 
go  farther  up  or  down  the  stream  until   we   find   a   protected   [(Ool 


Fi^^.  So-      I.  Shiiur  :  3,  B,irrr,l  k'llli I'isJi  :    ,\  l:laik-uosr,l  Dm,:  :  7,  Ci\-ck  Chnh  ; 
J,    Young  of  Lar;^i'-lllotllho<i  Black  Hass  ;   0,    I'lVviir^-toollud  Mill)l070. 

the  bottom  of  which  is  c(jvered  with  sediment  ami  water-soaked 
leaves.  W'\X\\  our  net  we  will  dip  up  some  of  the  leaves  and  sedi- 
ment, being  sure  that  we  dip  from  the  \-er\-  bottom.  On  looking 
over  this  mass  of  muddy  material  we  ma\'  find  a  fish  two  rir  three 
inches  long,  with  very  fine  scales,  a  black  back,  a  silvery  belly 
and  a  blackish  or  brown  band  on  the  side  of  tlie  ])ody  extending 
from  the  tip  of  the  nose  to  the  tail.  This  is  the  JJ/aik-iicsrd  Dace 
(Fig.  80).     If  specimens  of  this  fish   are   caught  \-ery  earl\-  in   the 
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spring,  one  will  be  able  to  watch  some  interesting  color  clianges. 
As  the  spawning  time  approaches,  the  dark  band  on  the  sides  and 
the  fins  change  to  a  bright  crimson.  Sometimes  the  whole  body 
may  be  of  this  gaudv  color.  During  tlie  summer  the  lateral  liand 
bec(.)mes  orange.  .-\s  the  season  goes,  the  bright  colors  gradually 
fade  until  finally,  in  the  fall  and  winter,  tlie  little  black-nose  is 
again  clothed  in  his  more  modest  attire.  .\  great  many  of  the 
fishes,  and  especially  the  larger  ones,  seek  some  deep  pond  or 
pool  in  the  stream  at  the  approach  of  winter,  and  remain  near  the 
bottom.  If  the  pond  or  stream  is  so  deep  that  they  do  not  become 
chilled  tliev  will  remain   acti\'e,  swimming  about  and   taking  food 


/"/;''.  Sj.      The  Coiiiinon  Cat/is/i  or  Bidlhead. 

all  winter.  But  when  the  stream  is  very  shallow  and  the  fishes 
feel  the  cold,  the)'  settle  do«ai  to  the  bottom,  moving  about  ver\' 
little  and  taking  little  or  no  food.  The  car])  collect  in  small  num- 
bers and  pass  the  winter  in  e.xcavations  that  they  make  in  the 
muddy  bottom.  If  the  debris  thrown  up  bv  the  water  across  the 
marshy  end  of  a  lake  be  raked  over  during  the  winter,  one  will 
probably  find  some  of  the  smaller  catfishes  spending  the  season  in 
a  semi-dormant   state. 

Some  interesting  experiments  may  be  tried  with  the  fishes  m 
the  aquarium  jar.  Keep  them  for  a  few  days  \\here  it  is  cold  and 
then  bring  them  into  a  warmer  room  and  note  the  difference  in 
llu'ir  acliN  It)'. 


Study  of  Fishes. 


i6i 


The  Common    Catfish  or  Bullhead. 

This  sleepy  old  fellow  differs  in  many  respects  from  most  of  our 
common  fishes.  He  has  no  scales.  About  the  mouth  are  eight 
long  whisker-like  appendages,  called  barbels  (Fig.  8i).  Perhaps 
he  is  called  catfish  because  he  has  whiskers  about  his  mouth  like 
a  cat.  Any  one  who  has  ever  taken  a  catfish  from  the  hook 
probably  knows  that  care  is  needed  in  order  not  to  receive  a  pain- 
ful prick  from  the  sharp  spines  in  his  pectoral  and  dorsal  fins. 

There  is  nothing  aristocratic  about  the  catfish.  In  warm  pools 
and  streams  where  the  water  is  sluggish  and  the  muddy  bottom  is 
covered  with  weeds,  he  may  be  found  moving  lazily  about  in 
search  of  food.  His  taste  is  not  delicate.  Animal  substance, 
whether  living  or  dead,  satisfies  him.  When  in  search  of  food  he 
makes  good  use  of  his  barbels,  especially  those  at  the  corners  of 
his  mouth,  which  he  uses  as  feelers.  The  catfish  will  live  longer 
out  of  water  than  most  of  our  other  food  fishes.  They  will  live 
and  thrive  in  water  which  is  far  too  impure  for  "  pumpkin  seeds  " 
or  bass.  They  spawn  late  in  the  spring.  The  mother  fish  cares 
for  her  young  much  as  a  hen  cares  for  her  chickens.  \\'hen  they 
are  old  enough  to  take  care  of  themselves,  she  weans  them. 


The  Common  Sunfish  or  Pu.mpkin  .Seed. 

Some    evening  just    at    sunset   visit   a   quiet    pool    in    a   nearby 
stream.      Drop  in  your  hook  baited 

with    an   "angle   worm"   and    pres-  ■     ■■    ■  - 

ently  the  dancing  cork  shows  that 
you  have  a  "bite."  On  "pulling 
up  "  you  find  that  you  really  have  a 
fish.  It  is  a  beautiful  creature,  too 
—  thin  flat  body  shaped  something 
like  the  seed  of  a  pumpkin.  His 
back  is  an  olive  green  delicately 
shaded  with  blue.  His  sides  are 
spotted  with  orange,  while  his  bellv 
is  a  bright  yellow.  His  clieeks  are 
orange-color  streaked  with  wavy 
lines  of  blue.  Just  behind  his  eye 
on  his  "ear-flap  "  is  a  bright  scarlet 
spot.  This  is  the  common  SuiifisJi 
or  Piimpki)!  SceJ  (Fig,  82).  He  is  a  \  er\'  beautiful,  aristocratic 
little  fellow,  "  looking  like  a  brilliant  coin  fresli  froni  the  mint," 
1  I 


/•/. 


82.      The  com/noi!  Smifish  or 
Puuipkin  Seed. 
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Kccj)  him  alu'e  in  an  a([uarium  jar  witli  a  sinner.  Compare  the 
two  fishes,  as  to  the  size  and  shape  of  their  liodies  and  fins. 
Feed  tliem  ilifferent  kinds  of  food,  sncdi  as  worms,  insects  and 
crackers,  and  try  to  disco\-cr  which  tlie\-  like  best  and  how  they 
eat. 

The  sunfishes  prefer  ipiiet  waters,  d'hey  hi\'  their  eggs  in  the 
spring  of  the  }"car.  The  male  selects  a  spot  near  the  banks  of  the 
stream  or  ])ond  «-here  the  water  is  very  shallo\N'.  Here  he  clears 
a  circular  area  about  a  foot  in  diameter.  After  making  a  slight 
e\ca\'ation  in  the  gra\'el  or  sand,  the  nest  is  comjdeted.  'Idle 
eggs  are  then  deposited  li\"  the  female  in  the  basindike  e.\cava- 
tiou.  He  matches  his  nest  and  eggs  with  great  diligence,  driving 
awa\'  other  fishes  that  (diance  tri  come  near. 


d'lll-,    J'.I.ACK     Kasses. 
The  black  basses   are   not  usualh"  tmind  m  small  streams  where 
it  is  most  pleasant  tor  teac  hers  and  pu[fils  tn  fish.      The\"  are  fishes 

thai  seek  tile  rivers  and 
lakes,  ddiere  are  two  kinds 
of  lilac  k  bass,  the  Largi-- 
iiioiitlicJ  and  the  Siiiall- 
iiioiitliiil.  As  the  name  indi- 
cates, the  t  w  o  m  a  "\"  b  e 
distinguished  b\'  the  size  of 
the  mouth.  In  the  large- 
mouthed  black  bass  the 
u  p  p  e  r  jaw  extends  to  a 
point  behind  the  e\"e,  while 
ill  the  small-mouthed  s]ie- 
cies  it  extends  to  a  point  just  below  the  middle  of  the  eve  (I'ig.  83). 
Both  kinds  of  black  bass  uku'  lie  found  111  the  same  boclv  of 
^^"ater.  The  character  of  the  bciltoins  o\er  ^\hii  h  the\'  are  found, 
howe\er,  dilfers.  The  small-mouthed  prefers  the  ston^•  bars  or 
shoals.  The  large-mouthed,  on  the  contrary-,  selects  a  muddv  bot- 
tom grown  o\-er  with  reeds.  The\"  feed  upon  cra\nsli  (''crabs"), 
minno\\s,  frogs,  worms,  tadpoles  and  insects.  (  )iir  black  basses  are 
■\-ery  ipieer  parents.  'I'hev  prepare  a  nest  in  which  the  eggs  are 
deposited.  Both  male  and  female  are  \erv  c.ciurageous  in  the 
defense  of  their  eggs  and  young.  As  soon  as  the  \oung  fishes  are 
aide  to  take  care  of  themselves  the  ])arent  fishes  lea\-e  them,  and 
after  that  time  ma\-  e\  en  feed  upon  their  own  i  hildren. 


^■'i'-  S3 


AJtilt  Siiiall-iiiuiiUi.tl  Bl,u  k  lUii 
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Fig.   84.     A    Stickleback. 


The  Stickleback. 

The  sticklebacks  are  queer  little  fellows  indeed  (Fig.  84).  The 
slender  body,  extremely  narrow  tail,  and  the  sharp,  free  spines  in 
front  of  the 
dorsal  fin,  give 
them  at  once 
the  appear- 
ance of  being 
both  a  c  t  i  \'  e 
a  n  d  pugna- 
c  i  o  u  s  little 
creatures. 
The  stickle- 
backs are  detrimental  to  the  increase  of  other  fishes  since  they 
greedily  destroy  the  spawn  and  young  of  all  fishes  that  come 
within  their  reach.  They  build  nests  about  two  inches  in  diam- 
eter, with  a  hole  in  the  top.  After  the  eggs  are  laid  the  male 
defends  the  nest  with  great  bravery.  The  little  five-sijined  brook 
stickleback  in  the  Cayuga  Lake  basin,  N.  Y.,  is  most  commonly 
found  in  stagnant  pools,  shaded  b)-  trees,  where  the  water  is  filled 
with  decaying  vegetable  matter, —  the  so-called  "  green  frog- 
spawn  "  (spirogyra),  and  duck  weed.  If  you  supply  the  stickle- 
backs with  plenty  of  fine  vegetable  material,  )'ou  may  induce  them 
to  built  a  nest  in  the  a(piarium  jar,  but  tliey  must  be  caught  and 
placed  in  the  jar  early  in  the  season  before  they  spawn. 


Thk  Johxxy   T).\riers. 

In  New  York  State,  every  swift  stream  which  has  a  bed  of 
gravel  and  flat  stones  ought  to  contain  some  one  of  the  Johnny 
darters,  for  there  are  a  great  many  different  kinds  (Fig.  85). 
They  are  little  creatures,  delighting  in  clear  water  and  swift 
currents  where  they  dart  about,  hiding  under  stones  and  leaves, 
or  resting  on  the  bottom  with  their  heads  up-stream.  Tlie  body 
of  a  darter  is  compact  and  spindle-shaped,  gradually  tapering 
from  the  short  head  to  a  narrow  tail.  The  eyes  are  situated 
nearly  on  top  of  the  head.  The  color  of  the  darters  varies  greatly 
with  the  different  kinds.  Some  are  very  plain,  the  light  ground 
color  being  broken  only  by  a  few  brown  markings.  Others  are 
gorgeous  in  their  colorings,  it   seeming  as   if  they  had   attempted 
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to  reproduce  the  rainbow  on  their  sides.  Such  kinds  are  indeed 
very  attractive  and  are  ranked  with  the  most  beautifully  colored 
of  all  our  common  fishes.  When  a  darter  swims,  he  appears  bird- 
like, for  he  flies  through  the  water  much  as  a  bird  flies  through 
the  air.  He  does  not  use  his  tail  alone  in  swimming,  as  tlie 
catfish,  the  sunfish,  the  stickleback,  and  most  of  the  other  fishes 
do,  but  flies  with  his  pectoral  fins. 

You  surely  must  have  a  Johnny  darter  in  your  atiuarium  jar. 
The  Johnnies  are  true  American  fishes.  Though  small,  they  face 
the  strong  currents  and  eke  out  a  living  where  their  larger  cousin, 
the  yellow  perch,  would  perish.     There  are  many  interesting  facts 


I-'i;^-.  .S\-.      A  Johnny  B.irh-. 


whidi  may  be  learned  from  tlie  Johnny  darters  when  kept  alive  in 
an  aquarium,  \\dien  not  actually  moving  in  the  water,  do  the 
Johnnies  rest  on  the  bottom  of  the  jar  or  remain  suspended  in  the 
middle  apparently  resting  on  nothing,  as  the  other  aquarium  fishes 
do  ?  When  a  fisli  remains  still  in  the  middle  of  the  jar  he  does  so 
because  he  has  a  well-developed  air-bladder  to  help  Ijuoy  him  up, 
and  when  a  fish  dies  it  is  the  air-bladder  which  causes  him  to  turn 
over  and  rise  to  tlie  top.  Now  if  the  Johnnies  always  rest  on  the 
bottom  of  the  jar  when  not  swimming  and  if  one  happens  to  die 
and  does  not  rise  to  the  top  we  may  know  that,  if  he  has  an  air- 
bladder  at  all,  it  is  only  a  vestigial  one.  It  would  be  interest- 
ing also  to  find  out  for  ourselves  whether  a  Johnny  darter  can 
really  "  climb  trees  "  (I  mean  by  trees,  of  course,  the  water  plants 
in  the  aquarium  jar),  or  if  he  can  perch  upon  the  branches  like  a 
bird. 
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The  Minnows. 

All  the  small  fishes  of  the  brooks  are  called  minnows,  or  more 
often  "  minnies,"  by  the  boy  fisherman.  The  boy  believes  that 
they  grow  into  larger  fishes.  This  is  not  true.  The  minnows  are 
a  distinct  group  of  fishes  and,  for  the  most  part,  small  ones. 
They  do  not  grow  to  be  bass  or  pike  or  sunfishes  or  anything  else 
but  minnows.  Some  of  the  minnows, 
however,  are  comparatively  large.  Two 
of  these  are  the  Creek  Chub  (Fig.  80), 
and  the  Shine/-  (Fig.  80).  The  chub  is 
the  king  of  the  small  brooks,  being 
often  the  largest  and  most  voracious 
fish  found  in  such  streams.  His  com- 
mon diet  probably  consists  of  insects 
and  worms,  but  if  very  hungry  he  does 
not  object  to  eating  a  smaller  fish. 
During  the  spawning  season,  which  is 
springtime,  the  male  chub  has  sharp,  p^,,  g^ 
horny  tubercles  or  spines  developed 
upon  the  snout.  We  are  able  to  recog- 
nize the  creek  chub  bv  means  of  a 
black  spot  at  the  front  of  the  base  of 
the  dorsal  fin. 

The  shiner  or  red-fin  has  much  larger  scales  than  the  chub. 
The  back  is  elevated  in  front  of  the  dorsal  fin,  giving  him  the 
appearance  of  a  humpj-back.  His  sides  are  a  steel-blue  ^vitli  sil- 
very reflections.  While  the  shiner  is  not  the  largest,  it  is  almost 
everywhere  one  of  the  most  abundant  brook  fishes.  In  spring  the 
lower  fins  of  the  male  become  reddish.  I^ike  the  chub,  he  has 
small  horny  tubercles  de^'eloped  on  the  snout. 


A  convenient  form  of 
aqiiLtriiDH  jar  sitppUod  loilfi 
loaUr  plants.  The  bottom  is 
covered  7oith  clean  sand  and 
flat  stones. 


R.-\NDo.M  Notes. 

Did  you  ever  see  a  fish  yawn  ?  Watch  a  shiner  in  your  ai|ua- 
rium.  .Sometimes  you  may  see  him  open  his  mouth  «-idely  as 
though  he  was  very  sleepy.  Again  you  may  find  him  resting  on 
the  bottom  of  the  jar  taking  a  nap.  Fishes  cannot  close  their 
eyes  when  they  sleep  for  they  have  no  eyelids. 

A  convenient  way  to  collect  fishes  for  the  schoolroom  aquarium 
is  to  use  a  dip  net.  The  ordinary  insect  net  will  do,  but  it  is  better 
to  replace  the  cheese-cloth  bag  by  a  double  thickness  of  mos(iuito- 
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liar,  thus  enabiing  one  to  move  the  net  through  the  water  more 
rapidly.  By  dipping  in  the  deep  pools,  among  grasses  and 
under  the  banks  with  such  a  net  one  can  soon  obtain  fishes 
enough  to  stock  an  acjuarium  (Fig.  86).  The  aquarium  jar  should 
never  be  placed  in  the  sun.  It  is  better  to  have  only  three  or  four 
fishes  in  an  aquarium  at  one  time.  Some  flat  stones  on  the  bottom 
of  the  jar  will  afford  them  convenient  hiding  places. 
For  further  notes  on  aquaria,  consult  Leaflet  No.  XIl. 


LEAFLET    XIV. 


THE  OPENING  OF  A  COCOON. 


]!v    >[AR\'    KOOEKS   MIl.IKK. 


MONCi  the  (.(jniinonest  treasures  l)roiight  into  tlie 
schools  \>\  children  in  the  fall  or  winter  are  the 
cocoons  of  our  giant  silk-wnrnis.  If  one  has  a  place 
to  put  them  where  the  air  is  not  too  -warni  or  drv, 
?i\  '^"  special  care  will  he  necessary  to  keep  them 
,"•1  through  the  ^^•inter.  Out-door  conditions  must 
be  imitated  as  nearly  aspossiljle.  Jf  earl\'  in  the 
fall  one  is  fortunate  enough  t(j  meet  one  of  these 
giants  out  for  a  walk,  it  is  the  simplest  thing  in 
the  world  to  capture  him  and  «-atch  him  spin  his 
marvelous  winter  blanket.  'Wvo  members  of  this  famil)-  oi  giant 
insects  are  c|uite  common  in  this  state,  the  largest  the  Cecropia, 
called  sometimes  the  iMnijeror,  and  the  Promethea. 


/v.'.  ,V-.      Ci'ii'i^ii  of  Ihc   Cecropia  moth.      It  somctiiin-s  /niiiiis   fvoiii  ,1  t-oii;-  0/ 

a   jyuit  trt'o. 

The  Cecrojjia    moth  often    measures  five  or  six  inches    across  — 
veritable  giant.      Its   main  color  is  dusty  brown,  with   spots  and 


*  Xature-Stuily  r^uartcrly,  Xn.  4;    Leaflet   17.      -Marcli,  igoo. 
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bands  of  cinnamon  brown  and  white.  On  each  wing  is  a  white 
crescent  bordered  with  red  and  outlined  with  a  black  line.  The 
body  is  heavy  and  covered  with  thick,  reddish-brown  hairs,  crossed 
near  the  end  with  black  and  white  lines.  On  its  small  head  are 
two  large  feathery  feelers  or  antennas.  The  Cecropia  moth  emerges 
from  the  cocoon,  full  grown,  in  early  summer,  when  out  of  doors. 
Those  kept  in  the  house  often  come  out  as  early  as  March.  The 
eggs  are  deposited  by  the  adults  upon  apple,  pear,  cherry,  maple 
and  other  shade  and  fruit  trees.  Professor  Comstock  says  that 
the  spiny  caterpillars  which  hatch  from  the  eggs  in  about  two 
weeks,  are  known  to  feed  upon  the  leaves  of  some  fifty  species  of 
plants.  One  could  therefore  hardly  make  a  mistake  in  offering 
refreshment  to  these  creatures,  since  they  are  anything  but  epi- 
cures. Tlie  full-grown  caterpillar,  having 
sjient  the  summer  eating  and  growing,  with 
now  and  then  a  change  of  clothes,  is  often 
three  inches  long  and  an  inch  in  diameter. 
It  is  a  dull  bluish  green  in  color.  On  its 
liack  are  two  rows  of  "\^'art-like  ])rotuber- 
ances  (tubercles),  some  yellow,  some  red, 
some  blue.  As  there  is  nothing  else  in  na- 
ture which  is  just  like  it,  one  need  have  no 
difficulty  in  recognizing  the  Cecropia  in  its 
different  phases. 

The   cocoon   which   this    giant    silk-worm 

weaves  is  shown  in  Fig.  87.     It  maybe  found 

on  a  t«'ig  of  some  tree   in  the  doorvard,  but 

sometimes  on  a  fence-post   or   equally  unexpected   place.      Inside 

the  cocoon  the  brown  pupa,  alive  but  helpless,  waits  for  spring. 

After  the  moth  comes  out  it  is  interesting  to  examine  the  struc- 
ture of  the  cocoon,  and  to  discover  how  the  moth  managed  to 
Iree  itself  without  destroying  the  silken  blanket  (Fig.  88). 

Swinging  loosely  from  last  summer's  twigs  in  lilac  bushes,  and 
on  such  trees  as  wild  cherry  and  ash,  one  often  finds  the  slender 
cocoons  of  the  Promethea  moth  (Fig.  89).  We  cannot  help  admir- 
ing the  skill  and  care  disjjlayed  by  the  spinner  of  this  tidy  winter 
o\-er(oat.  The  giant  silk-worm  which  spun  it  chose  a  leaf  as  a 
foundation.  He  took  care  to  secure  himself  against  the  danger 
of  falling  by  fastening  the  leaf  to  the  twig  which  bore  it  by 
means  of  shining  strands  of  silk.  It  is  easy  to  test  the  strength 
of  this  fastening  [)y  attempting  to  juill  it  loose  from  the  twig. 


/'/V'.    .W.        Elhl  of  CiKOOII 
('/       CCiTOpiu,     i  )l  S  I  d  C 

///£■  ;//<>///  i'rfs  out. 


ThK    ()PENTNG     III'     A     CflCDOX 
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The  moths  which  come   from   these  cocoons  do  not  always 
look  alike,  yet  they  are  all  brothers  and  sisters.     The  broth- 
ers are  almost  black,  while   the  wings  of  the   sisters  are  light 
reddish    brown,   Avith    a   light    gray   wavy   line    crossing    the 
middle  of  both  wings.     The  margins  of  the  wings 
are  clay-colored.      On  each  wing  is  a  dark  velvety 
spot.      The  adults  emerge  in   spring  and  are  most 
often     seen     in     the     late     afternoon. 
Their     flight     is     more     spirited     than 
that    of    the    Cecropia,    which     moves 
very  sedately,  as  becomes  a  giant. 

The  caterpillars  of   this   species,  the 


Fig.  go.  Co- 
LOon  0/  Fro- 
iueihea,  cut 
open  leti^th- 
ivisc  to  shoiu 
the  val-.'i- 
Uke  device 
at  upp 
end  til 


young  P  r  o  m  e  t  h  e  a  s,  feed 
during  tlie  summer  on 
leaves  of  wild  cherry,  asli 
and  other  trees.  T  h  e  y 
grow  to  be  about  two  inches 
long,  and  are  distinguished 
by  their  pale  bluish  green 
yellow  legs.  They  also  have 
like  elevations  on  their 
black  and  shining,  four  of 
and  one  large  and  yellow 
hindmost  end. 


Sg.    Cocoon 

Proniethca 

iiiotJi     fastened 

to   a   t7oi;r  with 

silk. 


from  others 
color  and 
rows  of  wart- 
backs,  some 
a  bright  red 
near       the 


The  life  of  these  giant  insects  is  divided  into  four 
distinct  stages  :  the  egg,  deposited  by  the  adult  moth 
usually  on  or  near  the  food  plant  ;  the  larva,  or  cater- 
i,lgk  pilhir  stage,  when  most  of  the  eating  and  all  the  grow- 
iviiicii  tiie  ing  is  done  ;  the  pupa,  passed  inside  the  cocoon  woven 
adult  i.ioth  ,^     ^^_^^   jj^g   ^^^^jj     .^  winged  moth. 

pushes    Its      -^ J  '  !  ^ 

-..■ay  out.  The  life-cycle  or  generation    is   one  year,  the  winter 

being  passed  in  the  pupa  stage.     The  insect  lives  but  a 

short    time   in   the   adult   stage   and    the    egg    stage   is  but   two  or 

three    weeks.       ]Most   of  tlie   summer  is   devoted  to  the   caterpillar 

phase  of  its  life. 

These  creatures  are  entirely  harmless.      They  seldom  appear  in 
numbers  sufficient  to  make  them  of  economic  importance. 
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A  TALK  ABOUT  SPIDERS.* 

liv  J.   H.   COAISTOCK. 

F  all  our  little  neighbors  of  the  fields  there  are 
none  tliat  are  more  universally  shunned  and 
feared  than  spiders,  and  few  that  deser\'e  it  less. 
There  is  a  wide-spread  belief  that  spiders  are 
dangerous,  that  the>-  are  liable  to  bite,  and  that 
their  bites  are  very  ^-enomous.  Now  this  may 
be  true  of  certain  large  species  that  live  in  hot 
countries  ;  but  llie  spiders  of  the  Northern  United  .States  are 
practically  harmless. 

It  is  true,  spiders  bite  and  inject  \enom  sufficient  to  kill  a  fly 
into  the  «'ound  made  by  their  jaws.  But  they  are  e.xceedingl)-  shy 
creatures,  fearing  man  more  than  the\'  are  to  be  feared.  If  an 
observer  will  refrain  from  picking  u|)  a  spider  there  is  not  the 
slightest  danger  of  being  bitten  by  one  ;  and  excepting  a  single 
uncommon  species  no  spider  is  known  in  this  piart  of  the  country 
whose  bite  would  serioush'  affect  a  human  being. 

On  the  other  hand,  spiders  do  much  to  keep  in  check  various 
insect  pjests,  and  hence  must  be  regarded  as  our  friends.  It  is, 
however,  from  a  different  point  of  \-ie\\'  that  \\c  wish  to  look  upon 
them  at  this  time.  It  is  as  illustrations  of  remarkable  develop- 
ment of  instinctive  powers,  and  of  wonderful  correlation  of 
structure  and  habit,  that  we  would  have  the  reader  study  these 
creatures.  The  teacher  of  nature-study  can  find  no  more  avail- 
able or  more  fertile  field  from  \\'hich  to  take  sul)jects  for  interest- 
ing children  m  the  world  about  us.  Let  us  then  put  aside  our 
fears  and  go  into  the  fields  and  see  whether  we  can  learn  some- 
thing of  the  ways  of  these  spinners. 

TH]';    FU.\\\KL-\VEB    Wk.aveks. 
Often  on  summer  mornings  the  grass  of  the  roadsitles  and  fields 
is  seen  to  be  carpeted  Avith  little  sheets  of  glistening  silk,  the  webs 
of  the  grass-spider.      None  were  observed  the  day  before  ;   and  we 


*  ,\alure-Sluily  (Quarterly, 


y-    Leaflet  22.      -Ma)',  igoi. 
171 


772  Leaflet  XV. 

wonder  at  the  sudden  appearance  of  this  host  of  weavers.  Later 
in  the  da)'  the  webs  have  vanished  !  Have  the  weavers  rolled 
them  up  and  carried  them  off?  We  remember  that  there  was  an 
especially  fine  one  near  the  end  of  the  veranda  steps  ;  we  examine 
the  place  carefully  and  find  that  it  is  still  there,  but  not  so  con- 
spicuous as  it  was.  The  warm  sun  has  dissipated  the  dew  which 
rendered  visible  to  our  dull  eyes  the  tapestry  of  the  fields.  Now 
that  our  eyes  are  opened  we  can  find  the  webs  everywhere  and 
are  impressed  with  a  suspicion  that  perhaps  ordinarily  we  see 
very  little  of  what  is  around  us. 

We  e.xamine  one  of  the  webs  carefully  and  find  that  it  is  a 
closely  woven  sheet  made  of  threads  running  in  all  directions  ; 
that  it  is  attached  to  spears  of  grass,  and  supported  by  numerous 
guy  lines,  and  that  from  one  side  a  funnel-like  tube  extends 
downwards.  If,  while  we  are  watching,  an  insect  alights  on  the 
sheet,  there  darts  from  the  tunnel,  where  she  was  concealed,  the 
owner  of  the  web,  a  dark-colored  spider  ;  and  the  insect  must  be 
agile  if  it  escapes. 

If  you  attempt  to  catch  the  spider  it  retreats  to  its  tunnel  ;  and 
when  you  examine  the  tunnel  the  spider  is  not  there.  You  find 
that  the  tube  is  open  below,  that  there  is  a  back  door  by  which 
the  spider  can  escape  when  hard  pressed. 

\\'e  call  those  spiders  that  makes  webs  of  this  kind  Tlic  Ftinnel- 
weh  WciiTci-s.  They  are  long-legged,  brown  spiders,  which  run  on 
the  upper  surface  of  their  webs  ;  these  are  usually  made  on  grass, 
but  sometimes  ihe\  are  found  in  the  angles  of  buildings,  and  in 
quite  high  places. 

The  Cop.wf.b  \Veaveks. 

The  webs  that  we  most  often  find  in  the  corners  of  rooms  are 
of  a  different  kind  and  are  made  by  the  members  of  a  familv 
known  as  T/u-  Colni<el>  U'favers.  In  these  webs  there  is  not  such 
a  definite  sheet  of  silk  as  in  those  of  the  funnel-web  weavers,  but 
instead  a  shapeless  maze  of  threads  extending  in  all  directions. 
ISIany  of  the  cobweb  weavers,  howe\'er,  make  tlieir  webs  in  the 
fields  on  bushes,  and  weave  in  them  a  flat  or  curved  sheet,  under 
which  the  spider  hangs  back  downward.  The  funnel-web  weav- 
ers run  right  side  up  ;  the  cobweb  weavers  hang  inverted.  Some 
of  the  cobweb  weavers  do  not  remain  in  their  webs,  but  have  a 
nest  in  a  neighboring  crack  or  corner,  from  which  they  rush  to 
seize  their  pre\-,  and  sometimes  there  is  a  funnel-shaped  tube 
leading   lo   their  nest.      But    these    spiders    differ    from    the    true 
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funnel-web  weavers  in  running  back  downwards  on  the  lower  side 
of  their  webs. 

The  Orb  Weavers. 

The  spider  webs   that  most  often  excite  admiration  are  those  in 
which  the  supporting  threads  radiate  from  a  center  like  the  spokes 
of  a  wheel,  and  bear  a   spiral   thread.     Such   webs  are   known  as 
orb-webs  ;   and    the  family    of 
spiders   that   make   them,    The 
Orb  ]]'cavers. 

Few  if  any  of  the  structures 
built  by  lower  animals  are 
more  wonderful  than  these 
webs  ;  but  they  are  so  com- 
mon that  they  are  often  con- 
sidered hardly  worthy  of 
notice.  If  they  occurred  only 
in  some  remote  corner  of  the 
earth,  every  one  would  read  of 
them  with  interest. 

The  Avebs  or  nets  of  the  dif- 
ferent species  of  orb  weavers 
differ  in  the  details  of  their 
structure;  but  the  general 
plan  is  cjuite  similar.  There 
is  first  a  framework  of  sup- 
porting lines.  The  outer  ]jart  of  this  framework  is  irregular, 
depending  upon  the  position  of  the  objects  to  which  the  net  is 
attached  ;  but  the  central  jjart  is  very  regular,  and  consists  of  a 
number  of  lines  radiating  from  the  center  of  the  net  (Fig.  91). 
All  of  these  supporting  lines  are  dry  and  inelastic.  Touch  them 
with  your  pencil  and  you  find  that  they  neither  stretch  nor 
adhere  to  it.  Upon  these  radiating  lines  there  is  fastened  in  a 
very  regular  manner  a  thread  which  is  sticky  and  elastic.  This 
will  adhere  to  your  pencil,  and  will  stretch  several  times  its  nor- 
mal length  before  breaking.  Usually  this  sticky  thread  is  fastened 
to  the  radiating  lines  so  as  to  form  a  spiral  ;  but  a  few  species 
make  nets  in  which  it  is  looped  back  and  forth.  And  even  in  the 
nets  where  the  greater  part  of  the  thread  is  in  a  spiral  there  are  in 
most  cases  a  few  loops  near  the  lower  margin  (Fig.  91).  Examine 
the  next  orb-web  you  find  and  see  whether  it  is  true  in  that  case. 

Many  of  the  orb  weavers  strengthen  their  nets  by  spinning  a 
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zigzag  ribbon  across  the  center.  This  ribbon  is  made  by  spread- 
ing apart  the  spinnerets,  the  organs  from  which  the  silk  is  spun,  and 
which  will  be  described  later.  Ordinarily  the  tips  of  the  spinnerets 
are  held  close  together  so  that  they  form  a  single  thread,  but  by 
spreading  them  apart  many  threads  can  be  spun  at  once,  thus 
forming  a  ribbon. 

Some  orb  weavers  are  not  content  with  making  a  simple  zigzag 
band  across  the  center  of  the  net,  but  weave  an  elaborate  bit  of 
lace  in  this  position.  Fig.  92  is  from  a  jjhotograph  of  the  center 
of  the  net  of  one  of  these  spiders,  which  was  found  near  Ithaca. 
In  studying  the  \arious  kinds  of  orb-webs  one  should  pay  par- 
ticular attention  to  the  center  of  the  web  ;  for  this  part  differs 
greatly  in  the  webs  of  the  different  species.  There  is  usually  a 
/////'  composed  entirely  of  dry  and  inelastic  silk  wo^'en  in  an  irregu- 
lar manner  ;  outside  of  this  there  are  several  turns  of  a  spiral 
thread  which  is  also  dry  ;  this  constitutes  the 
iiofclicd  zo/u\  a  name  suggested  by  the  fact  that 
the  spiral  line  is  attached  for  a  short  space  to 
each  radius  it  crosses,  thus  gi\'ing  the  line  a 
notched  course.  In  many  cases  it  is  here,  on  the 
hul)  and  tlie  notched  zone,  that  the  spider  waits 
for  its  pre\'  ;  and  it  is  obvious  that  sticky  silk  in 
this  place  would  be  objectionable.  Between  the 
notched  zone  and  the  s/>iral  zone,  the  part  fur- 
nished with  the  sticky  spiral  thread,  there  is  a 
clear  space,  the  fi-cr  zoiir,  crossed  only  bv  the  radii.  This  gives 
the  spider  an  opjjortunit)'  to  pass  from  one  side  of  the  web  to 
tlie  other  witliout  going  around  tlie    entire  web. 

Some  orb  weavers  do  not  wait  upon  the  hul)  but  have  a  retreat 
near  one  edge  of  the  net,  in  which  they  hang  back  downwards. 
While  resting  in  these  retreats  they  keep  hold  of  some  of  the  lines 
leading  from  the  net,  so  that  they  can  instantly  detect  any  jar 
caused  by  an  entrapped  insect. 

\\'hen  an  insect  in  its  flight  touches  one  of  the  turns  of  the 
sticky  line  the  line  adheres  to  it,  but  it  stretches  so  as  to  allow 
the  insect  to  become  entangled  in  other  turns  of  the  line.  If  it 
were  not  for  this  elasticity  of  the  sticky  line,  most  insects  could 
readily  tear  themselves  away  before  the  spider  had  time  to  reach 
them. 

In  running  over  its  net  the  spider  steps  upon  the  radii,  carefully 
a-\'oiding  the  sticky  line  ;   otherwise  it  would  destroy  its  own   net. 


Fig.  g2.     Lace-likt 
hitb  of  ni!  orb-7i'i'h. 
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The  rapidit}'  with  which  a  spider  can  cross  its  net  without  touch- 
ing the  sticky  line  is  remarkable. 

In  making  its  web  an  orb  weaver  first  spins  a  number  of  lines 
extending  irregularly  in  various  directions  about  the  place  where 
its  orb  is  to  be  ;  this  is  the  outer  supporting  framework.  Often 
the  first  line  spun  is  a  bridge  between  two  quite  distant  points,  as 
the  branches  of  two  separate  bushes.  How  did  the  spider  cross 
the  gulf  ?     It  has  no  wings. 

The  bridge  building  can  be  easily  seen  on  a  warm  summer 
evening,  the  time  at  which  the  s])iders  are  most  active  repairing 
their  old  nets  and  building 
new  ones.  The  spider  lifts 
the  hind  end  of  its  body 
and  spins  forth  a  thread  ; 
this  is  carried  off  by  the 
wind,  until,  finally  striking 
some  object,  it  becomes 
fast  to  it.  'I'lie  spider  then 
pulls  in  the  slack  line,  like 
a  sailor,  and  when  the  line 
is  taut  fastens  it  to  tjie 
object  on  which  it  is  stand- 
ing, and  the  bridge  is 
formed. 

After  making  the  outward 
frame  w  o  r  k,  the  radiating 
lines  are  formed.  A  line 
is  stretched  across  the  space 

so  as  to  pass  through  the  point  which  is  to  be  the  center  of  the  orb. 
In  doing  this  the  spider  may  start  on  one  side,  and  be  forced  to 
walk  in  a  very  roundabout  way  on  tlie  outer  framework  to  tlie 
opposite  side.  It  carefully  holds  tlie  new  line  up  behind  it  as  it 
goes  along,  so  that  it  shall  not  become  entangled  with  the  lines  on 
which  it  walks  ;  one  or  1:)0th  hind  feet  serve  as  hands  in  these  spin- 
ning operations  ;  for,  as  the  spider  has  eight  feet,  it  can  spare  one  or 
two  for  other  purposes  tlian  locomotion.  When  the  desired  point 
is  reached  the  slack  is  pulled  in  and  the  line  fastened.  The 
spider  then  goes  to  the  point  where  the  center  of  the  orb  is  to  be, 
and,  fastening  another  line,  it  walks  back  to  the  outer  framework, 
and  attaches  this  line  an  inch  or  two  from  the  first.  In  this  way 
ail  of  the  radiating  lines  are  drawn.      The  ne.xt  step  is  to  stay  these 
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radii  by  a  spiral  line,  which  is  begun  near  the  center,  and  attached 
to  each  radius  as  it  crosses  it.  The  turns  of  this  spiral  are  as  far 
apart  as  the  spider  can  conveniently  reach. 

All  of  the  threads  spun  up  to  this  stage  in  the  construction  of 
the  web  are  dry  and  inelastic.  The  spider  now  proceeds  to  stretch 
upon  this  framework  a  stickv  and  elastic  line,  which  is  the  most 
important  part  of  the  web,  the  other  lines  Ijeing  merely  a  frame- 
work to  support  it.  In  spinning  the  sticky  line,  the  spider  begins 
at  the  outer  edge  of  the  orb,  and  passing  around  it,  fastens  this 
line  to  each  radius  as  it  goes.  Thus  a  second  spiral  is  made.  The 
turns  of  this  spiral  are  placed  cjuite  close  together,  and  the  first 
spiral,  which  is  merely  a  temporary  support,  is  destroyed  as  the 
second  spiral    progresses.     Fig.  93  represents   a  wel)  in  which   the 
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second  spiral  is  made  over  the  outer  half  of  the  radii.  In  this 
figure,  (Uj  represents  the  temporary  stayline  ;  /'/',  the  sticky  spiral  ; 
and  (i\  the  fragments  of  the  first  spiral  hanging  from  tlie  radii. 


The  P.JiRTs  111'  .\  Spider. 
Sjjiders  differ  much  in  appearance  from  the  true  insects.  In  the 
insects  the  body  is  composed  of  three  regions  :  the  head  ;  the 
thora.x,  to  which  the  legs  are  attached  ;  and  the  abdomen  or  hind 
]jart  of  the  body  (Fig.  94).  In  the  spiders  the  head  and  thorax 
are  grown  together,  forming  a  region  which  is  known  as  the 
ccphalot/iorax ;  to  this  the  ahJoiiicn  is  joined  by  a  short,  narrow 
stalk  (Fig.  95).  Spiders  differ  also  from  insects  in  the  number  of 
their  legs,  spjiders  having  eight  legs  and  insects  only  six. 
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Spiders  lia\e  two  pairs  of  jaws,  wliicli,  except  in  the  Tarantula 
family,  move  sidewise  like  tlie  jaws  of  insects.  The  first  pair  of 
jaws  are  called  the  iiiandiblcs.  Each  mandible  consists  of  two  seg- 
ments, a  strong  basal  one  and  a  claw-shaped  terminal  one,  at  the 
tip  of  which  the  poison  gland  opens  (Fig.  96).  The  second  pair  of 
jaws  is  known  as  the  inaxilhe.  These  jaws  are  situated  just  behind 
the  mandibles,  one  on  each  side  of  the  mouth.  P.ach  maxilla 
liears  a  large  feeler  or  palpus.  These  palpi  vary  greatly  in  form  ; 
frequently,  especially  in  females,  they  resemble  legs  ;  hence  many 
spiders  ajipear  to  have  five  pairs  of  legs.  In  the  male  spiders  the 
last  segment  of  the  palpus  is  more  or  less  enlarged,  ending  in  a 
complicated,  knob-like  structure  (Fig. 
97).  It  is  thus  easy  to  determine  the 
sex  of  a  spider  by  mereh'  examining 
|/    the  palpi. 

The  greater  number  of  spiders  ha\-e 
four  pjairs  of  eyes   (Fig.   98),  but   there 
may  be    only  one,  two,  or  three  pairs  ; 
and    certain    cave    spiders    are    blind.      '^  .  . 
The  eyes  appear  like  little  gems  set  in       .  ^    .        ^^^^j 
the  front  of  the  cephalothorax.     They      juauJibh-s. 
are    most    prominent    in    the    jumping 
spiders,  which  stalk  their  prey  on  plants,  logs,  fences,  and  the  sides 
of  buildings. 

The  most  characteristic  feature  of  spiders  is  their  s]jinning 
organs.  The  silk  is  secreted  in  glands  witiiin  the  abdomen,  and 
while    in   the    body  it  is  a    fluid.      It    jiasses   out   through  the  spin- 


Fi:^.  97.  J/17-V- 
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Fi£^.  gg.      Spinnerets  of  a 
spider. 


Fig.  100.  A  Fig.  10 J.    ]'iscid silk 
group  of      from  an  orb-weh. 
spin}ling 
lubes. 


ig.  103.  Spin- 
nerets and  ert- 
bellum  of  a 
clirleel-t  h  r  e  a  d 
"Loeaver . 


nercts,  which  are  situated  near  tlie  hind  end  of  the  abdomen. 
There  are  two  or  three  pairs  of  spinnerets.  These  are  more  or 
less  finger-like  in  form,  and  sometimes  jointed  (Fig.  99).  Upon 
the  end   of   each    spinneret   there  are   many  small   tubes,  the  spiii- 
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iiiiig  tubes  (Fig.  loo),  from  which  the  silk  is  spun.  Some  spiders 
have  as  many  as  one  hundred  and  fifty  or  two  hundred  of  these 
spinning  tubes  on  each  spinneret. 

Ordinarily  the  tips  of  the  spinnerets  are  brought  close  together, 
so  tliat  all  of  the  minute  threads  that  emerge  from  the  numerous 
spinning  tubes  unite  to  form  a  single  thread.  Hence  this  tiny 
thread,  which  is  so  delicate  that  we  can  see  it  only  when  the  light 
falls  on  it  in  a  favorable  way,  is  composed  of  hundreds  of  tlireads. 
It  is  not  like  a  rope,  composed  of  separate  strands  ;  for  all  the 
minute  threads  fuse  together  into  a  single  thread.  The  change  in 
the  silk  from  a  fluid  to  a  solid  cord,  strong  enough  to  support  the 
weight  of  the  spider,  must  take  ])lace  quickly  after  the  silk  comes 
in  contact  with  the  air  on  leaving  the  spinning  tubes  ;  the  minute 
size  of  the  threads  coming  from  tlie  spinning  tulies  doubtless 
facilitates  this  change. 

Sometimes  a  si)ider  will  spread  its  spinnerets  apart,  and  thus 
spin  a  broad  ribbon-like  band.  We  have  seen  a  spider  seize  a 
large  grasshopper  which  was  entangeled  in  its  web,  and  rolling  it 
()\'er  two  or  three  times,  comjjletely  envelop  it  in  a  sheet  of  silk 
spun  from  its  spread-apart  spinnerets.  We  have  already  described 
bands  spun  by  orl)  wea\'ers  across  the  hub  of  tlie  net  in  this 
way. 

It  is  supposed  that  the  two  kinds  of  silk  spun  by  the  orb  weavers 
are  spun  from  different  spinnerets,  and  that  the  viscid  silk  comes 
from  the  front  pair.  When  this  silk  is  first  spun,  the  viscid  matter 
forms  a  continuous  layer  of  liquid  on  the  outside  of  it.  But  very 
soon  this  layer  Ijreaks  up  into  bead-like  masses  —  in  a  way  similar 
t(j  that  in  which  the  moisture  on  a  clothes  line  on  a  foggy  day 
collects  into  drops  (Fig.  loi). 

There   are   two   families    of    spiders   that   have   spinning  organs 

differing  from  those   of  all   other  spiders.      They  have   in   front  of 

the  usual  spinnerets  an  additional  organ,  which 

is    named    the    cribcUiiiii    (Fig.     102,    c).     This 

bears  spinning  tubes  like  the  other  spinnerets, 

but  these  tubes  are  much  finer.     These  sjjiders 

ha\-e  also   on   the   ne.xt-to-the-last   segment   of 

'"'.","    '"'  ,  """'    "'"  '■'   the  hind  legs  one  or  two  rows  of  curved  spines; 

miiini/ii.  t'l's  organ   is   the  calaiiiistniin   (Fig.    103).     By 

means  of  the   calamistrum  these  spiders  comb 

from    the   cribellum   a  band   of  loose    threads  which   form   a  part 

of  their  webs. 
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The  Ci;kled-1'hreaij   Weavkus. 

The  spiders  possessing  a  cribellurn  and  a  calamistrum  repre- 
sent two  families,  one  of  which  makes  irregidar  webs  ;  the  other, 
those  which  are  of  definite  form. 

An   irregular  web  of  a   curled-thread    weaver   is   shown   in    Fig. 


/"/;-■.    104.       Web  of  a  curkd-lhrtmi  'u,-nvcr. 


T04,  from  a  photograjjh.  In  this  weli  tlie  framework  is  of  ordi- 
nary silk  ;  and  upon  tliis  framework  is  ]jlaced  a  band  of  curled 
or  tangled  threads  (Fig.  105).  An  insect  alighting  on  a  net  of  this 
kind  is  likely  to  get  its  feet  caught  in  tlie  tangled  silk,  and  to  be 
held  fast  till  the  spider  can  pounce  upon  it.  Nets  of  this  kind 
are  found  on  bushes  and  on  the  sides  of  Ituildintrs. 
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There  are  two  (luite  distiiK  t  types  jf  regular  webs  made  by 
spiders  possessing  a  cribeUum  and  a  calamistrum. 
One  is  a  round  web  which  resembles  at  first  sight 
those  of  the  orb  weavers  ;  but  it  differs  from  the 
ordinary  orb-web  in  that  the  spiral  thread  is  made 
of  curled  or  hackled  silk.  These  webs  are  nearly 
horizontal,  and  are  usually  made  between  stones  or 
in  low  bushes  ;   they  are  not  common. 

The  other  t^pe  is  represented  by  the  web  of  the 
triangle  spider.  This  web  is  most  often  found  stretched 
between  the  twigs  uf  a  dead  branch  of  pine  or  hemlock.  At 
first  sight  it  appears  like  a  fragment  of  an  orb-web  (Fig.  io6)  ; 
Init  a  little  study  will  show  that  it  is  complete.     The  accompany- 


/■'/>.  Jo6.       Jl','/'  ,•/  //u-  tn'aiig-/,-  i/i</c-r. 

ing  figure,  by  Dr.  1!.  Cr.  Wilder,  who  first  described  the  habits  of 
this  s])ider  ("Popular  Science  Monthly,"  1S75)  illustrates  the 
form  of  the  web.  It  consists  of  four  jilain  lines  corresponding 
CO  the  radiating  lines  of  an  orb-web,  and  a  series  of  cross  lines, 
which  are  spun  by  the  cribellum  and  calamistrum.  Each  cross 
line  is  composed  of  t\vo  lines,  about  1-500  of  an  inch  apart. 
These  double  lines  take  the  place  of  the  curled  threads  woven  by 


A  Talk  About  Spiders, 


other  members  of  the  family  to  which  the  triangle  spider  belongs. 
From  the  point  where  the  radiating  lines  meet,  a  strong  line 
extends  to  one  of  the  supporting  twigs.  Near  this  twig  the  spider 
rests,  pulling  the  web  tight  so  that  there  is  some  loose  line 
between  its  legs,  as  shown  in  the  enlarged  figure.  When  an 
insect  becomes  entangled  in  one  of  the  cross  lines,  the  spider 
suddenh'  lets  go  the  loose  line  so  that  the  whole  web  springs  for- 
ward, and  the  insect  is  entangled  in  other  cross  lines.  The  spider 
then  draws  the  web  tight  and  snaps  it  again.  'I'his  may  be 
repeated  several  times  before  the  spider  goes  out  upon  the  web 
after  its  prey. 

The  triangle  spider  is  a  tiny  fellow,  and  so  closely  resembles 
the  color  of  the  dead  branch  near  which  it  rests  that  it  is  very 
difficult  to  find;  its  web. is  more  easily  seen,  though  it  usually 
requires  careful  searching  to  discover  it. 

The  Motherhood  of  Spiders. 

As  a  rule  young  spiders  are  forced  to  shift 
for  themselves,  and  a  very  hard  time  they  have; 
but  of  this  we  have  not  space  to  write.  With 
spiders,  the  mother's  care  is  devoted  chiefly  to 
furnishing  protection  to  her  helpless  eggs. 
These  are  placed  in  silken  sacs,  which  are 
often  very  elaborate  in  construction  and  pro- 
tected with  great  care. 

The  most  common  egg-sacs  are  those  found 
in  the  fields  attached  to  stones  and  pieces  of  wood  (Fig.  107). 
They  are  disk-shaped  objects,  silvery  in  color,  and  about  the  size 
of  an  old-fashioned  three-cent  piece. 

The  egg-sacs  of  the  cobweb  weavers  can  be  found  suspended  in 
their  webs  ;  and  those  of  the  orb  weavers,  in  various  situations. 
Fig.  108  represents  the  large  egg-sac  of  one  of  the  orb  weavers. 
This  is  made  in  the  autumn,  and  contains  at  that  season  a  large 
number  of  eggs  —  five  hundred  or  more.  These  eggs  hatch  early 
in  the  winter  ;  but  no  spiders  emerge  from  the  egg-sac  until  the 
following  spring.  If  egg-sacs  of  this  kind  be  opened  at  different 
times  during  the  winter,  the  spiders  will  be  found  to  increase  in 
size  but  diminish  in  numbers  as  the  season  ad^'ances.  In  fact,  a 
strange  tragedy  goes  on  within  these  egg-sacs  :  the  stronger 
spiders   calmly   devour   their  weaker  brothers,  and   in   the   spring 
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these   that    survive   emerge   sufficient!)'    nourislted     to    li 
battles  in  the  nutside  world. 


dit    their 
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The  females  ol  the  Riiiiiiiii;^  SpiJirs   nut   onh'   make   a   carefulh' 

constructed  egg-sar,  hut  also 
care  for  the  voung  spiders  for 
a  time.  The  running  spiders 
are  tlie  large  dark-colored, 
hairy  sj)iders,  often  found 
under  stones  and  rubbish  ; 
thev  arc  so-called  liccause  tlic\-  capture  their  Jirey  by  running. 
The  females  of  most  of  the  species  (tliose  of  the  genus  Lxcosa) 
drag  after  them  their  egg-sac,  which  is  attached  to  the  spinnerets 
(  Fii;.  109)  :  and  when  llie  xamug  liatcli.  thev  climb  on  their  mother's 
back,  and  arc  carried  aljout  for  a  time. 


Fis;.  loq.      Ly 
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One  of  the  running  spiders  {D(>/oiiii\/l-s)  carries  her  egg-sac  with 
her  mandibles  until  the  young  are  read)-  to  emerge.  At  this  time 
the  mother  fastens  the  egg-sac  i]"i  a  busli,  and  spins  irregular 
tlireads  about  it,  among  which  the  young  spiders  remain  for  a 
time  (Fig.  no).  In  the  specimen  figured,  the  egg-sac  was  con- 
cealed in  the  upper  |)art  of  tlie  web 

ThI'',    I)ALL()()ni\(;   .Spidkrs. 

In  warm  autumn  davs,  innumerable  threads  can  be  seen  stream- 
ing from  fences,  bushes,  and  the  tij's  of  stalks  of  grass,  or  float- 
ing through  tlie  air.  These  are  made  l)v  the  Ballooning  Spiders, 
which  are  able  to  travel  long  distances,  hundreds  of  miles,  through 
tlie  air  \)\  means  of  these  silken  threads. 

The  ballooning  spider  climbs  to  some  ele\-ated  point,  and  then, 
standing  on  the  tips  of  its  feet,  lifts  its  body  as  high  as  it  can,  and 
spins  out  a  thread  of  silk.  This  thread  is  carried  up  and  away  by 
a  current  of  air.  When  the  thread  is  long  enough  the  force  of  the 
air  current  on  it  is  sufficient  to  bear  the  spider  up.  It  then  lets 
go  its  hold  with  its  feet  and  sails  away.  That  these  spiders  travel 
long  distances  in  this  manner  has  been  shown  by  the  fact  that  they 
have  been  seen  floating  through  the  air  at  sea  far  from  land. 


Fig.  no.     Xiirscry  of  Doloniedes, 
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LIFE  HISTORY  OF  THE  TOAD.* 

By  S.    II.   C.A.GE.f 

K  account  of  its  economic  importance,  and  because 
the  marvelous  clianges  passed  through  in  growing 
from  an  egg  to  a  toad  are  so  rapid  that  they  may 
all  be  seen  during  a  single  spring  term  of  school, 
the  common  or  warty  toad  has  been  selected  as 
the  subject  of  a  leaflet  in  nature-study.  Toads 
are  found  everywhere  in  New  York,  and  nearly 
e\-erywhere  in  the  world  ;  it  is  easy,  therefore, 
to  get  abundant  material  for  study.  This  animal  is  such  a  good 
friend  to  the  farmer,  the  gardener,  the  fruit-grower,  the  florist  and 
the  stock-raiser  that  everv  man  and  woman,  every  boy  and  girl, 
ought  to  know  something  about  it. 

Furthermore,  it  is  hoped  and  sincerely  believed  that  the  feeling 
of  repugnance  and  dislike,  and  the  consequent  cruelty  to  toads, 
will  disappear  when  teachers  and  children  learn  something  about 
their  wonderful  changes  in  form,  structure  and  habits,  and  how 
harmless  and  helpful  they  are.  Then,  who  that  knows  of  the 
chances,  the  dangers  and  struggles  in  the  life  of  the  toad,  can  help 
a  feeling  of  sympathy  ;  for  after  all,  how  like  our  human  life  it  is. 
Where  sympathy  is,  crueltv  is  impossible,  and  one  comes  to  feel  the 
spirit  of  these  beautiful  lines  from  Coleridge's  "  Ancient  Mariner:  " 

''  He praycth  best  who  lovft/i  Ivst 
All  things  both  ,i,"rt-at  and  small ; 
For  the  dear  God  7oho  loveth  lis 
fie  made  aild  lo^eeth  all" 


It  was  William  Harvey,  the  discoverer  of  the  circulation  of  the 


*  Teachers'  Leaflet,  Xo.  g,  May,  1897. 

\  It  was  the  desire  of  the  author  to  tell  the  story  of  this  le.iflet  in  pic- 
tures as  well  as  in  worrls,  and  he  wishes  to  express  his  appreciation  of  the 
enthusiasm  and  aljilit)'  with  which  the  illustrations  were  executed  by  ^Ir. 
C.  W.  Furlong. 

In  this  edition  are  added  half-tone  reproductions  of  photographs  to  liring 
out  more  completely  the  life  story. 
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l)liK)il,  who  first  clear!)'  stated  the  fact  that  every  animal  comes 
from  an  egg.      This  is  as  true  of   a  toad  as  of   a  chicken. 

The  toad  li\-es  on  the  land  and  often  a  long  way  from  any  pond 
or  stieam,  but  the  first  part  of  its  life  is  sijent  in  the  water  ;  and 
so  it  is  in  the  water  that  the  eggs  must  be  looked  for.  To  find  the 
eggs  one  should  \-isit  the  natural  or  artificial  ponds  so  common 
along  streams.  Ponds  from  sjirings  or  e\'en  artificial  reser\'oirs  or 
the  basins  around  fountains,  also  may  contain  the  eggs.  The  time 
for  finding  the  eggs  depends  on  the  season.  The  toad  obser\-es 
the  season,  not  the  almanac.  In  ordinary  years,  the  best  time  is 
from  the  middle  of  April  to  the  first  of  May. 

One  is  often  guided  to  the  right  place  by  noticing  the  direction 
from  whicli  the  song  or  call  of  the  toad  comes.  The  call  of  the 
toad  is  more  or  less  like  that  of  the  tree  toads.  In  general  it 
sounds  like  whistling,  and  at  the  same  time  jironouncing  deej)  in 
the  throat,  bii-rr-r-r-r-.  If  one  watches  a  toad  while  it  makes  its 
call,  one  can  soon  learn  to  distinguish  the  sound  from  others  some- 
«-hat  similar.  It  will  be  found  tliat  different  toads  ha^'e  slightly 
different  voices,  and  the  same  one  can  \arv  the  tone  considerably, 
so  that  it  is  not  so  eas)-  after  all  to  distinguish  the  man)' batrachian 
solos  and  choruses  on  a  spring  or  summer  e\"ening.  It  will  be 
noticed  that  the  toad  does  not  opeii  its  mouth  when  it  sings,  but, 
instead,  the  resonator  or  \ocal  sac  under  its  mouth  and  throat  is 
greath'  exi.ianded.  (_)ne  must  be  careful  to  distinguish  the  expan- 
sion of  the  mouth  in  breathing  trom  the  expansion  of  the  ^'Ocal 
sac.  See  the  left  hand  toad  in  the  dran'ing  (Fig.  iii)  for  the 
vcjcal  sac,  and  the  toail  m  hibernation  (h'ig.  121)  for  the  expansion 
of  the  mouth  in  breathing.  It  is  only  the  males  that  possess  the 
vocal  sac,  so  that  the  toad  chorus  is  comjiosed  soleh'  of  male 
\'oices. 

riie  eggs  are  laid  in  long  strings  or  ropes  which  are  nearly 
always  tangled  and  «dund  round  the  water  [ilants  or  sticks  on  the 
bottom  of  the  pond.  If  the  ]iond  is  large  and  deep,  the  eggs  are 
laid  near  the  shore  \\here  the  water  is  shallow.  If  the  eggs  have 
been  freshl)'  laid  in  (dear  water  the  egg  ropes  will  look  like 
glass  tubes  containing  n  string  of  jet  lilack  beads.  After  a  rain 
the  eggs  are  obscured  In'  the  fine  mud  that  settles  on  the  trans- 
parent jelly  surrounding  them,  but  the  jelh'  is  much  more  evident 
than  in  the  freshh'  laid  egg  strings. 

Secure  enough  of  the  egg  string  to  include  50  or  100  eggs  and 
l)lace  it  in  a  glass  fruit  ilish  or  a  basin  with  clean   \\'ater   from   the 
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pond  where  the  eggs  were  lounch  Let  the  eliildren  look  at  the 
eggs  ^'ery  carefully  and  note  the  color  and  the  exact  shape.  Let 
them  see  whether  the  color  is  the  same  on  all  sides.  If  the  eggs 
are  newl)-  laid  the_\-  will  he  nearly  perfect  spheres. 

L'rogs,  salamanders  and   tree   toads  lay  their   eggs  in   the   same 
]ilaces  and  at  aljoiit  the  same  lime   as  the   toad   we  are  to   study. 


/Vi,''.  112.     J  lid  /hitc-Jn-cf  /<hiif  taJj^oh-s  iliuihi}!^  lip  ivherc  the  ivafer  is  better  aerated. 


Only  the  toad  la)'s  its  eggs  in  strings,  so  one  can  be  stire  he  has 
the  riglit  kind.  The  others  lay  their  eggs  m  bunches  or  singly  on 
the  plants,  so  they  never  need  be  mistaken  for  the  ones  sought. 

'Lhe  eggs  which  are  taken  to  tlie   school  house  for  study  should 
be  kept  in  a  liglit  place  ;   an  east,  south  or  west  window-  is  best. 
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It  requires  only  a  short  time  for  the  eggs  to  hatch.  In  warm 
weather  two  to  four  days  are  usually  sufficient,  but  in  the  cool 
days  of  April  it  may  require  ten  days.  As  the  changes  are  so  very 
rapid,  the  eggs  ought  to  be  carefully  looked  at  two  or  three  times 
a  day  to  make  sure  that  all  the  principal  changes  are  seen.  If  a 
pocket  lens  or  a  reading  glass  is  to  be  had  it  will  add  to  the  inter- 
est, as  more  of  the  details  can  be  observed.  But  good  sharp  eyes 
are  sufficient  if  no  lens  is  available. 

Hatching. —  Watch  and  see  how  long  it  is  before  the  developing 
embryos  commence  to  move.  Note  their  change  in  form.  As 
they  elongate  they  mo\-e  more  vigorously  till  on  the  second  or 
third  day  they  wriggle  out  of  the  jelly  surrounding  them.     This  is 


Fi;.^.  11-^.      OUU-r  toad  tadpoU's  7oith  tJwir  ht'ads  lip. 


hatching,  and  they  are  now  free  in  the  water  and  can  swim  about. 
It  is  curious  to  see  them  hang  themselves  \\\>  on  tlie  old  egg  string 
or  on  the  edge  of  the  dish  (Fig.  112).  The)"  do  this  bv  means  of 
a   peculiar  v-sha])ed  organ  on  their  heads. 

How  different  the  little  creatures  are,  «hicli  have  just  hatched, 
from  the  grown  up  toad  which  laid  tlie  eggs  I  The  difference  is 
about  as  great  as  that  betu'een  a  caterpillar  and  a  butterfiv. 

Tadpoles,  polliwogs. —  ^^'e  call  tlie  young  f)f  tlie  frog,  the  toad 
and  the  tree  toad,  tadpoles  or  [jolliwogs.  The  toad  tad]ioles  are 
black.  As  thev  increase  in  size  they  mav  become  greyish. 
Those  raised  in  tlie  house  are  usually  darker  than  those  growing 
in  nature. 

The  tadpoles  will  Xwc  iox  some  time   in  (dear  water  with  appar- 
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enth'  nothing  to  eat.  This  is  because  in  each  egg  is  some  food, 
just  as  there  is  a  kirge  suppl)'  of  food  within  the  egg  shell  to  gi\'e 
the  chicken  a  good  start  in  life.  But  when  the  food  that  the 
mother  supplied  in  the  egg  is  used  up,  the  little  tadpoles  would  die  if 
they  could  not  find  some  food  for  theniseh'es.  They  must  gro«"  a 
a  great  deal  before  they  can  turn  into  toads  ;  and  just  like  children 
and  other  young  animals,  to  grow  thev  must   have  plenty  of  food. 

Fci-iliiis;  tht  tadpoles. —  To  feed  the  tadpoles  it  is  necessary  to 
imitate  nature  as  closely  as  possible.  To  do  this,  a  "\-isit  to  the 
pond  where  the  eggs  were  found  will  gi\-e  the  clue.  Many  pjlants 
are  present,  and  the  bottom  will  be  seen  to  slope  gradually  from  the 
shore.  The  food  of  the  tadpole  is  the  minute  plant  life  on  the  stones, 
the  surface  of  the  mud,  or  on  the  outside  of  the  larger  plants. 

(")nc  must  n'.'t  attempt  to  raise  too  many  tadpoles  in  the  artificial 
pond  in  tlie  laboratory  or  school-room  or  there  will  not  be  enough 
food,  and  all  \\\\\  be  half  star\-ed,  or  some  will  get  the  food  and  the 
rest  will  star\-e  to  deatli.  \^'hile  there  ma\-  be  tl^.ousands  of  tad- 
poles in  the  natural  pond,  it  will  be  readib'  seen  tliat,  compared 
with  the  amount  of   water  present,  tliere  are  realh'  rather  few. 

Probably  many  raore  were  liatched  in  tlie  school-house  than 
can  be  raised  in  the  artificial  jiond.  Return  tlie  ones  not  put  m 
the  artificial  pond  to  the  natural  p(Uid.  It  W(juld  be  too  liad  to 
throw  tliem  out  on  tlie  ground  to  die. 


throw  tliem  out  on  tlie  ground  to  die. 

Coiiipiiriiii:;  t/h-  groiof/i  cf  tlie  tiiitpolcs. —  JMen  when  one  does  his 
])est  it  is  hard  to  make  an  artillcial  i)ond  sn  good  as  the  natural 
one  for  the  tadpoles,  and  the  teaclier  \\\\\  find  it  \  er\'  interesting 
and  stimulating  to  compare  the  growth  and  cliange  in  the  tad- 
poles at  the  school-house  with  those  in  the  natural  jiond. 

As  growth  depends  on  tlie  supply  of  fnod  and  the  suitability  of 
tlie  en\uronment,  it  is  eas\-  tu  judge  lio\\-  ncarh'  tlie  artificial  pond 
eipials  the  natural  jiond  for  raising  tadpoles.  It  will  be  worth 
while  to  take  a  tadpole  from  the  natural  pond  occasionally  and 
put  it  in  with  those  at  the  schonl-liouse,  so  that  the  differences  may 
be  more  strikingly  slifiwn.  There  is  some  danger  in  making  a  mis- 
take here,  liowe\"er,  for  there  may  be  three  or  four  kinils  of  tadpoles 
in  the  natural  pond.  Those  of  the  toad  are  almost  jet  black  when 
young,  while  the  others  are  more  or  less  brownish.  If  one  selects 
only  the  very  black  ones  they  will  iirobably  be  toad  tadpoles. 

Eyery  week  or  oftener,  some  water  plants,  and  perhaps  a  small 
stone  ro\'ered  \\\\\\  tlie  growth  of  microscojiic  plants,  and  some 
water,  slu)uhl  be  lakeii  from  the  [kukI  to  the  artificial  pond.       The 
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water  will  supply  the  place  of  that  which  has  evaporated,  and  the 
water  plants  will  carry  a  new  supply  of  food.  If  the  water  in  the 
artificial  pond  in  the  school-room  does  not  remain  clear,  it  should 
be  carefully  dipped  out  and  fresh  clear  water  added.  It  is  better 
to  get  the  water  from  the  pond  where  the  eggs  were  laid,  although 
any  clear  water  \^•ill  answer  ;   but  do  not  use  distilled  water. 

The  growth  and  changes  in  form  should  be  looked  for  every 
day.  Then  it  is  very  interesting  to  see  what  the  tadpoles  do,  how 
they  eat,  and  any  signs  of  Ijreathing. 

All  the  changes  from  an  egg  to  a  little  toad  (Fig.  iii),  are 
passed  through  in  one  or  two  months,  so  that  by  the  first  of  June 
the  tadpoles  will  be  found  to  have  made  great  progress.  The 
progress  will  be  not  only  in  size,  but  in  form  and  action. 

One  of  these  actions  should  be  watched  with  especial  care,  for 
it  means  a  great  deal.  At  first  the  little  tadpoles  remain  under 
water  all  the  time,  and  do  not  seem  to  know  or  care  that  there  is 
a  great  world  abo\-e  the  water.  But  as  they  grow  larger  and 
larger,  they  rush  up  to  the  surface  once  in  awhile  and  then  di"\-e 
down  again,  as  if  their  lives  depended  on  it.  The  older  the}-  grow 
the  oftener  do  they  come  to  the  surface.  This  is  even  more 
marked  in  the  large  tadpole  of  the  bullfrog.  What  is  the  meaning 
of  this  ?  Proljably  most  of  the  pupils  can  guess  correctly  ;  but  it 
took  scientific  men  a  long  time  to  find  out  just  whv  this  was  done. 
The  real  reason  is  that  the  tadpole  is  getting  ready  to  breathe  the 
free  air  abo\'e  the  water  when  it  turns  into  a  toad  and  li\-es  on  the 
land.  At  first  the  little  tadpoles  breathe  the  air  dissolved  in  the 
«'ater,  just  as  a  fish  does.  This  makes  it  plain  why  an  artificial 
pond  should  have  a  broad  surface  exposed  to  the  air.  If  one 
should  use  a  narrow  and  deep  vessel,  like  a  fruit  jar,  only  a  small 
amount  of  air  could  be  taken  uj)  by  the  water  and  the  tadpoles 
would  be  half  suffocated. 

As  the  tadpoles  grow  older  they  go  oftener  to  the  surface  to  get 
the  air  directly  from  the  limitless  suppU-  abo\'e  the  water,  as  they 
will  have  to  do  when  they  li\'e  wholly  in  the  air. 

Disappearance  of  the  tail. —  From  the  first  to  the  middle  of  June 
the  tadpoles  should  be  watched  with  especial  care,  for  wonderful 
things  are  happening.  Both  the  fore  and  hind  legs  «'ill  appear,  if 
they  have  not  already.  The  head  will  change  in  form  and  so  will 
the  body  ;  the  color  will  become  much  lighter,  and,  but  for  the 
tail,  the  tadpole  will  begin  to  look  something  like  its  mother. 

If  you  keep  an  especialh'  sharp  lookout,  do  \u\\  think  _\"f)\i  will 
see  the  tail  drop  off?      No,  toad  nature  is  to(.)  eronoiniial  lor  that. 
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The  tail  will  not  drop  off,  but  it  will  be  seen  to  get  shorter  and 
shorter  every  day  ;  it  is  not  dropping  off,  but  is  being  carried  into 
the  tadpole.  The  tail  is  perfect  at  every  stage  ;  it  simply  disap- 
]iears.  How  does  this  happen  ?  This  is  another  thing  that  it 
took  scientific  men  a  long  time  to  find  out. 

It  is  now  known  that  there  are  two  great  methods  for  removing 
parts  of  the  body  no  longer  needed.  In  the  first  method  the 
living  particles  in  the  body  which  are  able  to  wander  all  around, 
as  if  thev  were  inspectors  to  see  that  everything  is  in  order,  may 
go   to   the   part   to   be  removed  and  take   it   up  piece   by   piece. 


Fii^.  114.  Transforming  tadpole  of  the  green  tree 
load  to  sIio-,0  the  rapidity  of  tail  absorption .  ( Change 
in  24  hours.      Xatnral  size.) 

in  'L.l  —  Xatural  s/zr.  C/uiiige  in  24  li,'„rs  :  2S  unit.  t\f 
tail  abscybed  in  24  lionrs  ;  /  ]-t>  on/!,  f'cr  Jiiuir.  Coonnon 
toOii  stior/ens  t'le  tall  about  /-T  mill.  /(■;-  Jionr. 


These  living  jiartides  are  known  as  \\'hite  blood  corpuscles,  wan- 
dering tells,  phagocvtes,  leucoc"\'tes  and  sexeral  other  names.  In 
the  other  method,  the  blood  and  the  lymjjh  going  to  the  part  to 
be  removed  dissoh-e  it  particle  bv  particle.  Apparently  the  toad 
tadpole's  tail  is  dissolved  by  the  blood  and  Ivmjih  rather  than 
lieing  eaten  up  b\-  tlie  phagocytes,  although  the  phagocvtes  do  a 
part  of  the  work. 

Now,  when  the  tailpi:)lc  is  ready  to  disjiense  with  its  tail,  the 
blood  and  l\'mph  ami  the  phagocvtes  take  it  up  particle  b^'  par- 
ticle and  carr\'  il  liack  into  the  bi)d\-  where  it  can  be  used    just  as. 
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any  other  good  food  would  be.  This  uiking  in  of  the  tail  is  done 
so  carefully  that  the  skin  epithelium  or  epidermis  is  never  broken, 
Init  covers  up  the  outside  ])erfectly  all  the  time.  Is  not  this  a 
better  way  to  gel  rid  of  a  tail  than  to  cut  it  off  ? 

If  you  look  at  the  picture  of  the  disappearance  of  the  tail  in  the 
toad  tadpole  (Fig.  1 15)  and  in  tlie  tree-toad  tadpole  (Fig.  i  14),  you 
will  get  an  idea  how  rapidh'  this  takes  pla<:e.  It  is  easier  to  see 
the  actual  shortening  if  the  tadp(jles  are  jnit  in  a  white  ilish  of 
clear  water  without  any  H'ater  plants.  The  tadpoles  do  not  eat 
anything  \\-hile  the)'  are  changing  to  toads,  so  they  will  not  need  to 
be  fed. 

Btx////ii//i;'  of  the  lifi  oil  tho  laiiJ. —  Xow,  when  the  legs  are  grown 
out,  and  the  tail  is  getting  shorter,  the  little  tadpole  likes  to  put 
its  n(.)se  out  of  the  water  into  the  air  ;  and  sometimes  it  crawls 
half  way  out.  W'lien  the  tail  gets  ijuite  short,  often  a  mere  stub, 
it  will  crawl  out  entireh-  and  stay  for  some  time  in  the  air.  It 
now  looks  read}'  like  a  toad  e.\cept  that  it  is  nearlv  smooth  instead 
of  being  wartv,  and  is  ijnl\-  al)out  as  large  as  the  end  of  a  child's 
little  finger  (  Fig.  1 15  ). 

Finalh',  the  time  comes  wlien  the  tadpole,  now  transformed  into 
a  toad,  must  lea\e  the  water  for  the  lam]. 

A\'hat  i|ueer  feelings  the  little  toad  must  ha\'e  when  the  soft, 
smo(jth  botrom  (jf  the  p(md  and  the  ]irett)'  plants,  and  the  water 
that  supjMjrtcd  it  so  nicel\"  are  all  to  be  left  behind  for  the  hard, 
r(.>ugh,  dr\'  land  I  liut  the  little  toad  must  take  the  step.  It  is  no 
hmger  a  tadpole,  or  half  tadpole  and  half  toad.  It  cannot  again  dive 
into  the  cckjI,  soft  water  when  the  air  ;iud  the  sunshine  dr_\-  and 
scor(d"i  it.  As  countless  generations  of  bttle  toads  ha\e  done  before, 
it  [jushes  boidh-  out  over  the  land  and  away  from  the  water. 

If  one  \-isits  the  natural  ))(md  at  aljout  this  season  (last  half  of 
lunc,  first  of  |ul_\),  he  is  likel\"  to  see  man}-  (jf  the  little  felhjws 
ho[)ping  awa\'  frcjm  the  u'ater.  .\.nd  so  \'igorousl\-  do  the\'  hop 
along  that  in  a  few  da\'s  the\-  may  be  as  far  as  a  mile  from  the 
pond  where  the>-  were  hatihed.  After  a  \\'arm  shower  they  are 
piarticularh'  acti\e,  and  are  then  most  comnnud)'  seen.  Many 
think  the\'  raineil  down.  "The)'  were  n(jt  seen  before  the  rain, 
so  they  must  lunc  rained   down."      Is  that  g(jod  reasoning? 

The  little  toad  is  careful  and  during  the  hot  and  sunny   part   of 
the  da\-  stax's  in  the  shatle  of  the  grass  or  lea\-es  or  in  some   other 
moist   and   shad)'    place.      If    it    staid    out    in   the   suir   too   long    it 
would  be  liable  to  dry  up. 
13 
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J^/'g'.    I!j.       Toad  d<:vcIop))icii(  in  a  siiii^Ic  season  {/(.yo^). 

r-fS.     Changes  and gyoz^'i/i ,  .  !/•/■//  to  Xoz'ciidH->-.  J-iJ-     Dci-clopinoit  in  2j  to  Oo  days. 

/j~/S.      DijTcreni  sizes,  October  2F,  JQOJ.  9,  14.     Different  sizes,  July  30,  iqoj. 

lo.u.      The  same  tadpoh\—  i r .  ^j  hours  older  tha}i  10. 

12,  rj.      riic  same  iadf<oU\—  /j,  4J  hours  older  than  T2, 
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In  tlie  water  the  tailjiole  eats  vegetable  matter  ;  but  when  it 
becomes  a  toad  and  gets  on  the  land  it  will  touch  nothing  but  ani- 
mal food,  and  that  must  be  so  freslr  tliat 

It  IS  alive  and  moving  This  food  con- 
sists of  e\'erv  creeping,  crawling  or  fl\dng 
thing  that  is  small  enough  to  be  swal- 
lowed. ^^"hile  it  will  not  touch  a  ])iece 
(if  fresh  meat  hdng  on  the  ground,  woe 
to  ino\ing  snail,  insect  or  worm  that 
comes  within  its  rca(  h  1 

It  is  bv  the  destruction  of  insects  and 
worms  that  tlie  toad  helps  men  so  greath'. 
The  insects  and  worms  eat  the  grain, 
tlie  fruits  and  the  flowers.  They  bite 
and  sting  tlie  animals  and  gi\"e  men  no 
end  of  troulile.  The  toad  is  not  partial, 
but  takes  an\-  li\e  thing  tliat  gets  near 
it,  \\'hether  it  is  caterpillar,  fl^•,  s]jider, 
centipede  or  thousand-legged  worm  ; 
and  it  does  not  stop  even  there,  l)ut  will 
gobble  up  a  hornet  or  a  yellow  jacket 
withou(.  the  least  hesitation. 

It   is   asL(jnishing   to   see  the  certaint\' 
v.dth  which  a  toad  can  catch  these  flying 
or   cra«  ling   things.      The  «av  the   toad 
does  this  may  be   obser\-ed  li\"  watching 
one  out  of  doors  some  summer   e\-ening 
or  after  a  sli'.iwer  ;   but   it   is  more  satis- 
factory to    have    a    nearer   \'iew.      Put   a 
large   toad    into  a  bo.x.  or   better,  into   a  />._.■    j k,^      -food  ci/c/iin-   ,i 
glass  dish  with   some  moist  sand   on  the       -,,'iii:;e./    iiis,\-i,    ami   illus- 
l)ottoin.     In  a  little  while,  if  one  is  gentle,       ti-,i/iii:;-  ho: 
the  toad  will   become  tame,  and   then    if 
flies   and   other  insects   are  caught   witli 
a   swee})   net   and  put   into  the  dish  ami 
the  top    co\'ered  with    mosquito   netting 
one    can  watch   the    jjrocess   of  capture. 

It  is  ver)-  fjuicklv  accomplished,  and   one  must  look   shar[il\-.      .\s 
.shown  in  the  little  picture  (i'lg.  ii6),  the  toad's  tongue  is  fastened 


(Wii'Hi/rJ  ajtil hrou^^hl  ill  t'Oll- 
/:!,-/ 7oi/!i  /Iw  ins,;-/.  .SVvvr,;/ 
,'l/u-r  ,-l\;illll\s  llhil  III,-  l,;ul 
III !'^ III  L,il  ,ir,- slio-,,'i!  ill  viiri- 
,^ii^-/,n-ly  ,' I  I  III-  pulur,-. 
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at  the  front  part  of  its  inoutli,  not  bacik  in  flit-  throat  as  v;itli  men, 
dogs,  cats  and  most  animals.  It  is  S(_>  nicely  arranged  that  it  can 
be  extended  for  nuite  a  distance.  On  it  is  a  sticlcy  secretion,  and 
^^•hen,  quidv  as  a  flasli,  the  tongue  is  thrown  out  or  extended,  if  it 
touches  the  insect,  tlie  insect  is  cauglit  as  if  by  sticky  fly  paper,  and 
is  taken  into  the  mouth 

Think   how  many  insects   and  worms   a  toad  could  destroy  in    a 


■Ui!  uht/air'  a  lucit 


I  >'/\ui   itU'U  worm. 


single  summer.  I'racticalh-  e\cry  insect  and  worm  destro)'ed 
adds  to  the  produce  of  the  garden  and  the  farm,  or  takes  awa)- 
one  cause  of  discomfort  to  men  and  animals.  ()ne  observer 
reiiorls  tliat  a  single  toad  ilisposed  of  twenty-ftnir  caterpillars  in 
ten  minutes,  and  another  ate  thlrt^■-fl\■e  celer)'  \\'ornis  within  three 
hours.  He  estimates  that  a  good-sized  toad  will  destro)'  nearh' 
10,000  insects  and  worms  in  a  siiinie  summer. 


iis.    yv,. 


ot.\  /,'<i>liiic,  on  lailpol,': 
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Exi'',.MiKS  —  The  Sh,ai)()\v  Side  (jf  Life. 

far  nothing  lias  been  said  about  the  tr(.)ubles  and  dangers 
e  toad's  life,  b'ig.  111  is  meant  to  sho\N'  the  main  phases 
e   lile-history.      11    one   looks    at   it   i)erhaps   he   mav   wonder 

becomes   of   all    the    t;idpoles    that    first   hatch,    as    onl\-   two 
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toads  arc  shown  at  the  to}!.  Is  not  t]iis  somcthinLi;  like  tlie  otlier 
life-histories?  How  many  little  mliins  or  chickens  die  and  nexer 
become  full-grown  birds  1  ^\'ell,  the  dangers  to  the  toad  begin  at 
once.  Sii Impose  the  eggs  are  laid  in  a  pond  that  dries  up  before  the 
little  toads  ran  get  readv  to  li\  e  on  the 
land  ;  in  that  case  they  all  die.  'i'he 
mother  toads  sometimes  do  make  the 
mistake  of  la\-ing  the  eggs  in  ponds  that 
drv  up  in  a  little  while.  Ycju  will  not 
let  the  artilicial  pond  at  the  school- 
house  dr\-  up,  will  \oa  ?  Then  some- 
times there  is  an  especialh'  dr\-  sum- 
mer, and  onl\-  those  that  transform  \er\- 
earl\-  frrmi  tadpoles  to  toads  are  sa\-ed. 

In  the  little  picture  (Fig.  ii'S)  is 
shown  another  sriurce  of  danger  and 
cause  for  the  diniinution  in  numbers. 
The  newts  and  salamanders  find  \'Oung 
tadpoles  \erv  good  eating  and  the\' 
make  wav  with  hundreds  of  them. 
Some  die  from  what  are  called  natural 
causes,  that  is,  diseases,  or  jjossiblv  they 
eat  something  that  does  not  agree  with 
them.  So  that  while  there  were  multi- 
tudes of  eggs  (1,000  or  more  from  earh 
toad),  and  of  just  hatched  tadpoles,  the 
number  has  become  sadly  lessened  bv 
the  time  the  brood  is  ready  to  leave  the 
water. 

Then  when  they  set  foot  on  land, 
their  dangers  are  not  passed.  'I'hev 
ma}-  be  jjarchecl  by  summer's  heat  or 
crushed  under  the  feet  of  men  or  cattle. 
IJirds   and  snakes   like   them    for   food. 

Figs.  J 19  and  120  show  some  of  these  dangers.  Is  it  a  wonder, 
then,  that  of  all  the  multitudes  of  tarlpoles  so  few  grow  uji  to  lie 
large  toads  ? 

We  ha"\'e  so  few  helpers  to  keep  the  no.xious  msecLs  in  check,  it 
is  not  believed  that  any  boy  or  girl  who  knows  this  wonderful 
story  of  a  toad's  life  will  join  the  crows,  the  snakes  and  the  sala- 
manders in  worrying  or  destroying  their  good  friends. 
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MoUI.riXC     AND    Hn-IEKNATION. 

There  are  two  xery  interesting  things  that  happen  in  the  life  of 
many  of  tlie  lower  animals;  the\-  happen  to  the  toad  also.  These 
are  moulting,  or  change  of  skin,  and  liibernation,  or  winter  sleep. 
Every  boy  and  girl  onght  to  kno«-  about  these,  and  then,  if  on  the 
lookout,  some  or  all  of  the  things  will  lie  seen. 

J/oi/Iti/ii;-. —  rrobal)])-  e^-er\d)ody  who  li\-es  in  the  eountrv  has 
seen  a  snake's  skin  without  an_\-  snake  in  it.  It  is  often  verv 
pertect.  Wdien  the  outside  skin  or  cuticle  of  a  snake  or  a  toad 
gets  old  and  dry  or  too  tight  for  it,  a  new  covering  grows  under- 
neath, and  tlie  old  one  is  shed.  This  is  a  xarx  interesting  per- 
formance, but  the  toad  usuall_\-  sheds  it  in  a  retired  jilace,  so  the 
process  is  not  often  seen.  Those  who  have  seen  it  say  that  a  long 
(rack  or  tear  ajipears  along  the  liack  and  in  front.     The  toad  kee|js 


This  is  cspiiially  tnti  of  tlu-  ;^arlsr  siiai\\  :u/lii/i  is  a  i^ic-at  ersiiiy  of  tlu-  toad. 
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mo\'ing  and  wriggliny  to  loosen  the  old  cuticle, 
cutii  le  off  the  sides.  Xo«-,  to  get  it  r.ff  the  legs  and  feet,  the  toad 
puts  its  leg  under  its  arm,  or  front  leg,  and  in  tliat  wa\-  pulls  off 
the  old  skin  as  if  it  were  a  stot-king.  ]!ut  wdten  the  front  legs  are  to 
be  strip]ied  the  mouth  is  used  as  is  sometimes  done  b\-  people  in 
pulling  off  their  gloves.  Do  you  think  it  uses  its  teeth  for  this 
purpose  ?  \'ou  might  look  in  a  toad's  mouth  siniietime,  anil  then 
you  woidd  know. 

It  is  said  that  when  the  skin  is  finally  pulled  off  the  toad  swal- 
lows It.  'I'his  is  true  in  some  cases;  at  least  it  is  worth  wdiile 
kee[)ing  watch  for.  It  is  certain  that  the  toad  sometimes  swallows 
the  cast  skin  ,  it  is  also  certain  that  in  some  cases  tlie  cast  skin  is 
not  swallowed,  .\fter  a  toad  has  shed  his  old  skin,  he  looks  a 
great  deal  lirighter  and  cleaner  than  before,  as  if   he  hadi   just  got 
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a  new  suit  of  clothes.  If  )'ou  see  one  \\'ith  a  particularly  bright 
skin,  you  will  now  know  what  it  means. 

Hibernation. —  The  toad  is  a  cold-blooded  animal.  This  means 
that  the  temperature  of  its  blood  is  nearly  like  that  of  the  sur- 
rounding air.  Men,  horses,  cows,  dogs,  are  said  to  be  Avarm- 
blooded,  for  tlieir  blood  is  ^^■arm  and  of  about  the  some  tempera- 
ture whether  the  surrounding  air  is  cold  or  hot. 

When  the  air  is  too  cool,  the  toad  becomes  stupid  and  inactive. 
In  September  or  October  a  few  toads  may  be  seen  on  warm  days  or 
evenings,  but  the  number  seen  becomes  smaller  and  smaller  ;  and 
finally,  as  the  cold  November  weather  comes  on,  none  are  seen. 
^^'here  are  they  }  The  toad  seems  to  know  that  \vinter  is  coming, 
that  tlie  insects  and  worms  will  disappear,  so  that  no  food  can  be 
found.     It   must   go   into   a  kind   of  death-lilvC   sleep,  in   which   it 
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hardly  moves  or  breathes.  This  winter  sleep  or  hibernation  must 
be  passed  in  some  safe  and  protected  place.  If  the  toad  were  to 
freeze  and  thaw  with  every  change  in  the  weather  it  would  not 
wake  up  in  the  spring. 

The  wonderful  foresight  which  instinct  gives  it,  makes  the  toad 
select  some  cornparativel)'  soft  earth  in  a  ^jrotected  place  where  it 
can  bury  itself.  The  earth  chosen  is  moist,  but  not  wet.  If  it 
were  dry  the  toad  would  dry  up  before  spring.  It  is  not  uncom- 
mon for  farmers  and  gardeners  to  plougli  them  up  late  in  the  fall 
or  earl)'  in  the  spring.  Also  in  digging  cellars  at  about  these 
times  they  are  found  occasionally. 

In  burying  itself  the  toad  digs  \('itli  its  hind  legs  and  body,  and 
pushes  itself  Ijackward  into  the  hole  witli  the  front  legs.  The 
earth  caves  in  as  the  animal  backs  into  the  ground,  so  that  no  sign 
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is  left  on  the  outside.  ()n(e  in  I'nr  enougji  to  escape  tlie  freezing 
and  tliawing  of  winter,  tlie  toad  nio\'es  around  till  there  is  a  little 
chamber  slightlv  larger  than  its  liod\'  ;  then  it  draws  its  legs  up 
close,  shuts  its  e\'es,  ])Uts  its  head  down  between  or  on  its  hands, 
and  goes  to  sleeji  and  sleeps  for  li\"e  months  or  more. 

When  the  warm  da\"s  of  spring  ciuiie  it  wakes  uj),  crawls  out  of 
bed  and  begins  to  take  interest  in  life  again.  It  hjoks  around  for 
insects  and  worms,  and  a(  ts  as  if  it  had  had  only  a  comfortable  nap. 

The  little  toad  that  you  saw  hatcdi  from  an  egg  into  a  tadjjole 
and  then  turn  to  a  toad,  \\()uld  hibernate  for  two  or  three  wu'nters. 


/•/,, 


!/,■  /,',;, /.cw/v  /■//  ///, 


iX.i/tn- 


.■/:<■■). 


and  b)'  that  time  it  would  be  ipiite  a  large  toad.  After  it  liad 
grown  up  and  IkuI  awakened  from  its  winter  slee})  some  sjiring,  it 
«'0uld  have  a  strong  impidse  to  get  bai  k  to  tlie  pond  M  here  it 
began  life  as  an  egg  ^ears  before.  (  )uce  there  it  would  la\-  a  great 
numlier  of  eggs,  perliaps  as  man\'  as  a  thousand  or  two,  for  a  new- 
generation  of   toads.      .Vnd  this  would  complete  Us  life  cycle. 

While  the  toad  completes  its  life  c\'(de  when  it  returns  to  the 
water  and  la\'s  eggs  for  a  new"  generation,  it  may  li\'e  man\-  years 
afterward  and  lay  eggs  many  times,  perhaps  ever_\-  year. 
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Many  insects,  some  fish  and  other  animals,  die  after  laying  their 
eggs.  For  such  animals  the  completion  of  the  life  cycle  ends  the 
life-history  also.  ISut  unless  the  t(jad  meets  with  some  accident  it 
goes  back  to  its  land  home  after  la_\'ing  the  eggs,  and  may  live  in 
the  same  garden  or  dooryard  for  many  years,  as  many  as  eight 
years,  and  [jerhaps  longer.  (.See  Bulletin  No.  46,  Hatch  Ex|)eri- 
ment  Station  ijf  the  .Massachusetts  Agricultural  College,  Amherst, 
Mass.) 

lM<Rn.\i:i  lis   Xoiioxs   .\i:oi.:'i'   'I'HK,   'i'(.).\i). 

If  one  reads  in  old  hooks  and  listens  to  the  fair)-  tales  and  other 
stories  common  e\'er\"where,  he  «'ill  hear  man\'  wonderful  things 
aliout  the  toad,  hut  most  of   the   things  are  wholly  untrue. 

One  ot  the  errinieous  notions  is  that  the  toad  is  deadh'  |ioison. 
Another  is  that  it  is  })Ossessed  of  marvelous  healing  virtues,  and 
still  another,  that  hidden  awa\'  in  the  heads  of  some  of  the  olde.st 
ones  are  tlie  [iriceless  toad-stones,  jewels  of  inestimable  value, 

G-'/Vv'//!,''  7C(r//,f. —  I'rcjbabl)'  e\-er)'  bo\'  and  girl  living  in  the  country 
has  heard  that  if  one  takes  a  toad  in  liis  hands,  or  if  a  toad  touches 
him  an)"where  he  will  "  catch  the  warts."  This  is  not  so  at  all,  as 
has  been  ])ro\-ed  o\'er  and  (n'er  again.  If  a  toad  is  handled  gently 
and  petted  a  little  it  soon  learns  not  to  be  afraid,  and  seems  to 
enjov  the  kindness  and  attenticjn.  If  a  toad  is  hurt  or  roughly 
handled  a  whitisli,  acrid  substance  is  jioured  out  of  the  largest 
warts.  This  might  smart  a  little  if  it  got  into  the  mouth,  as  dogs 
find  out  when  the)'  tr\'  biting  a  tcjad.  It  cannot  be  \er}'  bad,  how- 
e\'er,  or  tire  hawks,  ouds,  crows  and  snakes  that  eat  the  toad  would 
give  up  the  practice.  The  toad  is  really  one  uf  the  most  harmless 
creatures  in  the  world,  and  has  never  been  known  to  hurt  a  man 
or  a  child. 

.\  bov  might  possibh'  have  some  warts  on  his  hands  after  hand- 
ling a  toad  ;  so  might  he  after  handling  a  jack-knife  or  looking  at 
a  steam  engine  ;  but  the  t(jad  does  not  gi\'e  the  warts  any  more 
than  the  knife  or  the  engine. 

Co7C's  x''''"'~,'  I'li'i'iiy  iiiill^- — It  IS  a  common  belief  in  the  country 
that  if  one  kills  a  toa<l  liis  lows  \\'\\\  gi\'e  bloody  milk.  Cows  will 
gi\-e  blood)-  milk  if  the  udder  is  injured  in  an)-  way,  whether  a 
toad  is  killed  or  not.  There  is  no  connection  whatever  between 
the  l)loody  milk  and  a  killed  toad. 

Liviii;^  withoiil  air  ami  fooJ. —  Occasionally  one  reads  or  hears  a 
story  about  a  toad  found  in  a  ca\it)'  in  a  solid  rock.  AVhen  the 
rock   is   broken   open   it   is   said   that   the   toad  wakes  up  and  hops 
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around  as  if  it  liad  been  asleep  only  lialf  an  liour.  Just  think  tur 
a  moment  what  it  would  mean  to  find  a  lix'e  toad  within  a  cavit)' 
in  a  sidid  roek.  It  must  ha"\-e  lieen  there  for  thousands,  if  not  for 
millions  of  years,  without  food  or  air.  'i'he  toad  does  not  like  a 
long  fast,  but  can  stand  it  for  a  "\-ear  or  so  witliout  food  if  it  is  in 
a  moist  place  and  supplied  with  air.  It  regularly  sleeps  four  or 
five  months  e\-ery  winter,  but  ne\-er  in  a  place  devoid  of  air.  If 
the  air  were  cut  off  the  toad  would  soon  die.  Some  careful  experi- 
ments were  made  b\'  French  scientific  men,  and  the  stories  told 
about  toads  living  indefmiteh'  without  air  or  food  were  utterly 
disproved. 

It  is  not  difficult  to  see  that  one  working  in  a  (piarr\' might  hon- 
esll\-  think  tliat  he  had  found  a  toad  in  a  rock.  Toads  are  not 
very  uncommon  in  ([uarries.  If  a  stone  were  broken  open  and  a 
ca^•ity  found  in  it,  and  tlien  a  toad  were  seen  hopping  away,  one 
might  jump  at  the  concliislim  that  the  toad  came  out  of  the  cavitv 
in  the  rock.  Is  not  this  something  like  the  belief  tliat  the  little 
toads  rain  do«  n  from  the  clouds  because  they  are  most  commonly 
seen  after  a  shower  ? 

SuKX'iws  -AM)   Maps. 

In  considering  the  suggestions  made  in  this  leaflet,  we  thought 
of  the  hundreds  of  schools  throughout  the  state  and  wondered 
«"liether  there  might  not  be  some  difficulty  in  finding  the  ponds 
where  the  toads  la\'  their  eggs,  and  iii  finding  some  of  the  things 
described  in  the  other  leallets. 

The  teachers  and  students  in  Cornell  University  found  this 
tlifficulty  in  1.S68  ^\■hen  the  Uni\-ersity  opened.  The  great  Louis 
Agassi/,  came  to  tlie  Uni\ersit\'  at  the  lieginning  to  gi\'e  a  course 
of  lectures  on  natural  history.  The  inspiration  of  his  presence 
and  ad\ice,  and  of  those  lectures,  lasts  to  this  da\-. 

.Agassi/,  and  the  Uni\-ersit\-  teachers,  «'ho  had  many  of  them 
lieen  his  pupils,  saw  at  (nice  that  the  region  around  Ithaca  must 
be  fall  of  interesting  things  ;  but  they  did  not  know  exacth' 
wliere  to  find  them.  Agassiz  himself  made  some  explc)rations,  and 
tiie  professors  and  students  took  hold  of  the  «ork  witli  the  greatest 
enthusiasm.  They  explored  the  beautiful  lake,  the  streams,  hills, 
\'alle)S,  gorges,  ponds  and  marshes.  Careful  notes  were  kept  of 
the  exact  locality  udiere  e\'erv  interesting  thing  was  found  and 
simple  maps  were  made  to  aid  in  finding  the  places  again. 
l''inall\',  after  several  )-ears,  knowledge  enough  was  gained  to  con- 
struct an  accurate  map  for  the   use    of   all.     A    [lart   of  this   map. 
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showing  only  the  most  important  features,  is  put   into  this   leaflet 
to  ser\-e  as  a  guide  (Fig.  i^^j). 

It  will  be  seen  that  the  University  is  made  the  starting  point. 
With  a  few  hints  it  is  Ijelieved  that  every  school  can  make  a 
good  beginning  this  vear  on  a  natural  history  survey  of  the 
region  near  its  school-house,  and  in  the  preparation  of  a  map 
to  ""o  with  the  surve\'. 


Fi;'.   I2J.      Simple    map    s/ionjiii:;  the  posilioii  of  CoDull  V iiivcrsity ,   the    illy   of 

Il/iuia,    Cavii^'a  Lake,  and  tlu-   roads  and  slrcams  and  ponds  near  the  I'nivorsily. 

I-'roin    ir.  K.  Ihulli-v's  niiip  in    ''Tin-    Caynga   I-'lora."      Soalc ,  I  cenlinu-lor  to  liio 

kilonielor. 

U.      Cornell  Vnivcrsily . 

r.  L.      Vniversity  Lake  in  l-'atl  Creek. 

/,'.     Reservoir  supplied  from  University  Lake,  and  supplying^  the  eainpns. 

K.  I'.     East  Pond  where  the  eggs  0/ the  load,  tree  toad,  frogs  and  salamanders  arr  found. 

/•'.  /'.     Forest  Home  J'ond.     A  very  favorable  place  for  eggs,  tadpoles,  ele. 

Inlet.      The  inlet  of  the  lake.      The  lampreys  aie  abundant  near  l-'loming.^  moadov. 

Preparation  of  tlw  map. —  It  is  wnW  to  have  the  map  of  good  size. 
A  half  sheet  of  hristol  board  will  answer,  but  a  \vhole  sheet  is 
better.     About  the  first  thing  to  decide  is  the   scale   to  wdiich  the 
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map  is  to  be  drawn.  It  is  better  to  have  the  scale  large.  Twelve 
inches  to  the  mile  would  be  convenient.  Di\-ide  the  map  into 
siiuares,  making  the  lines  quite  hea\-)'.  If  so  large  a  scale  were 
used  it  would  lie  ad\'antageous  for  locating  places  to  have  the 
large  squares  diviiled  into  square  inches,  but  much  lighter  lines 
should  be  used  so  that  there  will  be  no  confusion  with  the  lines 
representing  the  miles. 

Loiafiih^  ohji-its  on  tlic  map. —  The  corner  of  the  school-house  con- 
taining the  corner  stone  should  be  taken  as  the  starting  jjoint.  If 
there  is  no  corner  stone,  select  the  most  convenient  corner.  Put 
the  scho(jl-house  on  the  nia|)  anvwhcre  you  wish  ;  probably  the 
center  of  the  map  «'ould  be  the  liest  jilacc.  In  the  sample  map 
the  Uni\-ersitv  is  not  in  the  center,  as  it  was  desired  to  show  more 
(jf  the  country  to  the  south  and  west  than  to   the   north   and   east. 

The  map  shoidd  of  course  be  made  like  other  majis,  so  it  will 
be  necessary  to  know  tlie  four  cardinal  points  of  the  compass 
before  locating  an\-thing  on  it.  Perhaps  the  school-house  has 
been  placed  facing  exactly  north  and  s("juth  or  east  and  west,  that 
is,  arranged  with  tlie  cardinal  points  of  the  compass  ;  if  so,  it  will 
be  the  best  guide.  If  vou  are  not  sure,  determine  with  a  compass. 
\\\\\\  it  the  jMiints  can  be  determined  very  accurately.  Ha\ing 
determined  the  points  of  compass,  commence  to  locate  objects  m 
the  landscape  on  the  ma})  as  follows  :  (let  their  direction  from  the 
starting  jioint  at  the  corner  of  the  school-house,  then  measure 
the  distance  accurateh'  b)-  running  a  bicvi  le  on  which  is  a  cyclo- 
meter, straiglit  between  the  starling  point  and  the  object.  The 
cyclometer  will  record  the  distance  accurately  and  it  can  be  read 
off  easily.  If  no  bicycle  with  a  cyclometer  is  availalde,  one  can 
use  a  long  measuring  stick,  a  tape  measure  or  even  a  measured 
string  ;  but  the  l.)ic\-cle  and  cyclometer  are  more  convenient  and 
accurate,  espcciall\-  «hen  the  distances  are  considerable. 

Suppose  the  distance  is  found  to  be  one-sixth  of  a  mile  due 
west.  It  should  be  located  two  inches  west  of  the  corner  taken 
as  the  starting  ]ioint.  If  the  diret  tinn  were  south-west,  then  the 
two  inches  \\(>uld  be  measured  on  the  map  in  that  direction  and 
located  accordingh'.  Proceed  in  this  way  for  locating  an)-  pond 
or  marsh,  forest  or  glen.  Now,  when  the  jdaces  are  located  on 
the  map,  )'0U  cair  see  how  easy  it  would  be  for  any  (Uie  to  hnd  the 
places  themselves.  "While  the  exact  position  should  be  deter- 
mined if  possible  and  located,  one  does  not  often  take  a  bee-line 
in  \'isiting  them    but  goes   in   roads,  often  a  k)ug  distance  around. 
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In  locating  the  objects  on  tlie  map,  every  effort  should  be  made 
to  get  them  accurately  placed,  and  this  can  be  done  most  easdy 
by  knowing  the  distances  in  a  straiglit  line. 

It  is  hoped  that  every  school  in  the  state  will  begin  this  year 
making  a  natural  history  survey  and  a  map  of  the  region  around 
its  school-house.  The  map  will  show  but  few  locations,  perhaps, 
but  it  can  be  added  to  from  year  to  year,  just  as  the  University 
map  has  been  added  to  ;  and  finally  each  school  will  have  a  map 
and  notes  showing  e.xactly  where  the  toads  lay  their  eggs,  where 
fish  and  birds  are  ;  and  where  the  newts  and  salamanders,  the 
different  trees  and  flowers,  rocks  and  fossils  may  be  found. 

If  the  dates  are  kept  accurately  for  the  different  years,  one  can 
also  see  how  much  variation  there  is.  Indeed,  such  nature-study 
will  give  a  sure  foundation  for  appreciating  and  comprehending 
the  larger  questions  in  natural  science,  and  it  will  make  an  almost 
jjerfect  pjreparation  for  taking  part  in  or  for  appreciating  the 
great  surve}'s  of  a  state  or  a  countr\-.  It  is  believed  that  if  accu- 
rate information  were  collected  and  careful  majis  made  by  tlie 
different  schools,  the  Empire  State  could  soon  have  a  natural  his- 
tory survey  and  map  better  than  any  now  in  e.xistence  in  any 
state  or  country. 

To  tlie  Ti-achcr  : 

It  is  the  firm  belief  of  those  who  advocate  nature-sttidv  t/iat  it  is 
not  only  valuable  in  itself,  but  tliat  it  will  help  to  !(ive  enjovnieiit  in  other 
studies  and  nieaniui^  to  tlicni.  Everx  pupil  iv/io  follows  out  the  work 
of  this  leaflet  will  see  the  need  of  a  map  of  the  region  around  the  school- 
house.      This  lolll  help  in  the  appreciation  of  map  loork  generally. 

So  many  of  the  beautiful  and  inspiring  things  in  literature  are  con- 
cerning some  phase  of  nature,  that  nature-study  must  increase  tlie 
appreciation  of  the  literature  j  and  the  noble  thoughts  in  the  literature 
will  help  the  pupils  to  look  for  and  appreciate  the  finer  things  in 
nature. 

It  is  suggested  tliat  as  many  of  the  following  selections  as  possible  be 
read  in  connection,  witli  the  leaflet  : 

"  The  Fiftieth  Birthday  of  Agassizf  by  longfelfno. 

The  ''  Frayer  of  Agassizf  by  IVhittier.  Trofessor  Uflder,  who 
was  present,  assures  the  author  that  this  describes  an  actual  occurrence. 

This  "  Silent  Prayer  "  is  also  //ie//tio/u:d  in  an.  inspiring  paragraph 
by  Henry  Ward  Bcechcr  in  the  Christian  Union,  iS'jj. 

The  first  part  of   Bryanfs    "  Tha/uifopsis,"    Coleridge's  ''Ancient 
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Mariner^'  Burns  ''On  Scarin:^  Some  U'li/f/-  /■'nh'/  in  Loch-  Tiirit" 
and  ''  To  a  Mouse." 

Coivper's  The  Task"  a  selection  from  book  rv'.,  I'eginuing  witli 
line  j6o.  This  gires  a  -rrr  just  -,'ino  of  the  rights  of  the  loiuer 
animals. 

In  connection  witli  the  ilisap/>earance  of  the  tail,  read  Loicell's  "  Fes- 
tina  Lente"  in  the  BigloKi  Papers.  For  older  pupils,  Shakespeare's 
picture  of  the  sei-en  ages  in  the  human  life  cycle  might  be  read.  "  --Is 
You  Like  It,"  Act  I/,  Scene  If,  near  the  end,  commencing,  "All  the 
wo r Id's  a  stage,"  etc. 

Kipling's  fungle  Books,  and  tJie  ivorks  of  Frncst  llionpson-Seton 
and  William  f.  Long  loill  help  one  to  sec  hoiu  the  world  might  look 
from  the  standpoint  of  the  animals. 

One  of  the  most  satisfactory  books  to  use  in  connection  loith  nature - 
study  is  Animal  Life,  by  President  David  Starr  Jordan  and  Professor 
Kellogg.  This  gives  the  facts  that  every  teacher  ouglit  to  know  in  con- 
nection with  the  processes  of  repi'oduction. 

Attention  is  also  called  to  A.  IT  Kirkland's  Bulletin  PCo.  46  of  the 
Hatch  Experiment  Station  of  the  Massachusetts  Agricultural  College, 
and  to  the  Kafure-Study  leaflet  on  the  Toad,  by  Dr.  C.  F.  Hodge, 
of  Clark  Unii'crsity,  Worcester,  Mass. 


Fig.    Jj_f.      l-i-oni  e-g  batk  lo  load. 
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And  XaUirc,  the  did  luifse,  took 

Tile  child  upon   liur  kiicu, 
Saying  :    "  Here  is  a  story-hook 

Thy  Fatlier  has  A\Titton  for  thee." 

—  /a'iix/<'//(>7i-'  to  Agassiz. 

JORTUNATK  are  the  children  and  the 
teachers  \\\\o  are  so  phiced  that  Nature's 
stury  hook  is  close  at  hand.  ISut  city  chil- 
dren and  tlieir  teachers  need  not  despair, 
for  Nature,  the  old  nurse,  is  loving  and 
bountiful  and  w'\\\  rewrite,  in  living  charac- 
ters, many  a  page  from  the  wondrous  book,  for  those  who  care  to 
read.     One  such   a  ijage  ma)'  be  a  terrarium  —  a  confined  plot  of 


Fig.  12' .      f.i f,-  in  fht'  f,-rr!iriinn. 


earth   on   Avhicli  things  nia\'  li\-c  and  grow  (frum  terra,  "earth,"  as 
a(|uarium  is  from  aqua,  "  water  ").      \Vitliin  its  narrow  conhnes,  the 
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whole  drama  of  the  beautiful  life  of  mauy  a  tiny  creature  ma}-  be 
rewritten. 

Here  is  a  fragment  of  the  drama,  as  written  in  one  lerrarium. 

Tliis  terrariiim  «-as  made  from  an  old  berry  crate  ( Figs.  125, 
12C).  When  the  children  saw  it  first,  last  fall,  this  is  what  it 
looked  like  :  a  large  rectangular  bo.\,  grass-green  in  color,  thirty- 
nine  inches  long,  eighteen  inclies  wide,  and  fifteen  inches  higli. 
The  long  sides  were  of  glass,  the  short  sides  and  top  of  green 
wire  netting.  The  top  could  be  remo\ed  like  the  lid  of  a  [)0X. 
It  stood  upon  a  pedestal-table  pro\u'de(l  with  castors.  In  the  bot- 
tom of  the  terrarium  were  three  inches  of  ri(dr  soil,  covered  with 
the  delicate  green  of  siirouting  grass-seed.  In  one  corner  was 
a   mossv    nook,   and    in    another  a  mass    of    thistles    and    clo\'er. 


/■'/.,'.    I jfK       lhitl,rlly  liliie   ill   Ihr   l,rr.l ri inn  ^rnr/,/. 

At  one  end,  a  small  cabliage  was  jilanted  and  at  the  other  lay 
se\-eral  s]ira\-s  of  gbiss\-  |iin-oak.  Sus|-}eniled  Irom  the  to]i,  was 
a  large  s[ira\-  of  |iurple  thistles. 

Among  the  tliistles  in  tlie  ( urner,  ten  jieiidants  ol  \u\ud  green, 
bright  with  golden  points,  could  lie  seen.  The_\'  were  the  chry- 
salids  of  the  monarch,  or  min^weed,  luitterlh'.  Annuig  the  <ab- 
Iiage  leaves,  were  man\'  of  the  pale  green  eggs  and  sexeral  ol  the 
caterjiillars  of  the  cabliage  luitterthc  Among  the  spraxs  ol  oak 
in  the  <  orner,  se\"er,il  oak  cater]iillars  were  leedmg. 

liefore  nianN'  da\-s  had  ]iassed,  the  drama  of  life  began.  (  )ne 
Iiy  one,  the  chrvsalids  of  the  milkweed  butterfl\-  ]ialed  in  color 
and,  becoming  trans[iareiit,  siiowecl  through  their  whitened  walls 
the    orange-ccjlored    wings    (jf    the    de\'eloi)ing    butterfiies    within- 


Life  in  a  Terrartum. 
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The)'  tlien  Inirst,  freeing;  tlieir  gorgeous  tenants.  This  happened 
until  there  were  se\'en  butterflies  in  tlie  terrarium.  As  two  of 
tliese  proved  dis'.-ontented  «-ilh  their  nvw  home,  they  «-ere  set 
free.  'I'lie  five  otliers  s|jent  the  little  round  of  their  aerial  life 
seemingly  happ\-  and  satisfied.  The}'  lived  from  three  to  si.-v 
weeks  and  showed  some  individualit)'  in  their  tastes  and  habits. 
Sometimes  the)'  chose  the  mossy  corner  for  their  resting  jjlace. 
On  other  occasions  they  preferred  the  netting  at  the  ends  and  toi) 
of  the  terrarium.  In  fact,  the  netting  at  the  ends  of  the  terra- 
rium was  a  source  of  pleasure  to  these  buttcrllies,  as  it  served  as  a 
secure  resting  place  and  an  agreealjle  and  convenient  pathwa)'  to 
the  top.  One  of  them  spent  nearly  all  its  life  on  the  thistles  sus- 
pended from  the  top.  These  thistles  were  kept  fresh  a  long  time 
l)y  placing  their  stems  in  a  large  sponge  which  was  frequently 
drenched  «'ith  water. 

The  butterflies  showed  some  indi\'idualit)'  in  their  eating  also. 
Thistle,  clo\'cr,  golden-rod,  nasturtiums,  and  honey-suckle  were 
offered  to  them  'I'he  thistle  and  the  golden-rod  were  most  fre- 
quently \dsited,  and  next  to  these  the  nasturtiums  were  most 
fa\-ored.  Another  fact  noted  \vas  that  most  of  the  butterflies  con- 
tinued to  \'isit  the  flower  first  chosen.  A^'hen,  however,  a  thick 
syruji  of  sugar  and  water  was  offered  to  them,  the  flowers  were 
much  neglected,  only  one  butterfl\'  ]>ersisting  in  flower-visiting, 
(iolden-rocl  was  its  <  hoice.  If  the  s)'ru[)  was  fresh-made  everv 
morning  and  «'as  placed  m  a  con\'enient  spot,  the  butterflies  ne\er 
failed  to  si[)  it.  Tliey  generally  slept  < dinging  to  the  wire-netting 
at  the  ends  or  top  of   the  terrarium. 

In  the  meantime,  the  cabbage  began  to  attract  the  watchful  eyes 
of  the  wondering  children.  As  it  had  industriously  sent  out  many 
tiny  roots,  it  pro\'ed  a  safe  and  satisfactory  home  for  its  hidden 
f)ccupants.  Soon,  one  l.iy  one,  the  caterpillars  began  tri  ajipear  at 
the  edges  of  the  uppermost  leaves.  They  began  small  t(.>urs  in  the 
\-icinage  of  the  cabbage,  and,  finally,  as  with  the  butterflies,  the 
end  wire  nettings  proved  to  be  an  easy  jjathway  to  the  top  of  the 
terrarium.  Here  se\'eral  found  good  resting  places,  and  slowly 
changed  to  chrysalids. 

One  day  a  cabbage  butterfly  obligingly  flew  in  at  the  open  win- 
dow. It  was  caught  and  placed  in  the  terrarium.  It,  t(jo,  proved 
to  be  very  fond  of  sugar  syrup.  One  morning  the  syrup  was  acci- 
dentally spilled  on  the  wooden  ridge  at  the  bottom  of  the  terra- 
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rium  outside  of  the  netting.  The  butterfly  -was  so  hungry  that  it 
could  not  wait  for  food  more  conveniently  placed  ;  so  it  stretched 
its  tongue  out,  full  length,  through  the  netting,  and  in  that  way 
obtained  it.  The  children  were  surprised  to  find  its  tongue  some- 
what longer  than  its  body. 

At  this  time,  the  cabl)age  was  removed  so  that  the  eggs  and  the 
remaining  voung  caterpdlars  could  be  ol.)served.  The  protecting 
coloring  of  the  eggs  and  caterpillars  was  first  noticed.  One  little 
bov  at  first  announced  tliat  the  caterpillars  were  green  because 
thev  ^\•ere  not  ripe,  a  good  example  surely  of  the  danger  of  reason- 
ing from  analogv  ! 

A'er\-  soon  the  inhabitants  of  this  tcrrarium  world  began  to 
increase.  A  father  ami  two  mother  grasshoppers  and  a  young 
one,  with  his  "  armor  on,"  came  to  li\'e  there  ;  also  a  "  «'oolly  bear," 
se\-eral  other  species  of  caterpillars,  se\-eral  species  of  beetles,  a 
big  horse-flv,  some  ladv-bugs,  and  a  cicada.  About  this  time 
too,  some  ver\'  unwelcome  immigrants  appeared.  Tliese  were  tlie 
ichneumon  flies.  So  numerous  did  they  become  in  a  \'ery  short 
time,  that  they  threatened  desolation  to  this  [irosperous  com- 
munit\'.  Nature's  methods  were  tlieii  scrutinized  and  the  services 
of  two  tree-toads  were  sought.  'I'heir  response  was  immediate 
and  lordial.      Soon  not  an  ichneumon  flv  could  be  found. 

The  grasshoppers  were  partial  to  celer\-,  over-ripe  bananas,  and 
moisture.      Three    da\"s    aftrr    they    became    inhabitants    of    this 

miniature  world,  the  mother  grass- 
hopper dug  a  hole  in  the  ground 
and  laid  eggs.  The  observing  chil- 
dren then  had  before  tliem  li\-ing 
illustrations  of  tile  three  stages  of 
grassho|iper  life. 

The    tree-toads    were   both   amus- 
ing and  accommodating.      They,  too, 
liked  the  wire  netting  at  the  ends  of 
the     terrarium,     and     delighted     the 
children   bv   climbing   up   foot    o\"er 
foot,  or  hand   over  hand,  like   odd   four-handed   sailor  boys   (Fig. 
127.)     'bhis  brought    into    plain    \-iew    the   tiny   su(.'kers    on   their 
feet. 

After  the  ichneumon  flies  had  disap]:)eared,  a  new  difficulty 
arose.  The  ground  Ijccame  mouldv,  and  the  grass  died  down. 
The  terrarium  was  then  iilaced  by  an  open  window  and  left  there 
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several  hours  for  a  number  of  days  until  it  was  thoroughly  dried 
out.  Then  bird-seed  ^vas  planted  and  the  ground  was  watered 
thereafter  with  a  small  plant  syringe.  This  gave  sufficient,  but 
not  e.\cessive  moisture,  and  it  was  one  of  the  pleasures  of  the  chil- 
dren to  imitate  a  rainy  day  in  the  terrarium  world.  And  it  was  a 
pleasing  experience,  for  there  were  splashes  of  water  on  the  glass 
sides  and  many  shining  drops  on  the  netting  and  verdure,  which 
soon  grew  several  inches  tall  ;  there  was  the  same  delightful  odor 
of  rich  fresh  earth  that  one  enjoys  during  summer  rains,  and  the 
sunshine  touched  with  brilliancy  the  gay  fall  flowers  and  the 
gorgeous  outspread  wings  of  the  butterflies. 

At  this  time  the  terrarium  had  an  anne.x  in  the  shape  of  a 
wooden  box,  a  foot  square,  with  a  gauze  top.  Here  lived  two 
mother  spiders  with  their  egg-balls  carefully  hung  on  the  cobweb 
beams  of  their  homes.  One  day  a  beautiful  yellow  silk  egg-ball 
was  found  out  of  doors,  and  when  it  was  carefully  opened  to  show 
the  eggs  with  "which  it  was  filled,  the  gratifying  discovery  was 
made  that  these  eggs  were  hatching.  They  were  very  tiny  and 
very  numerous.  They  were  inclosed  in  a  silken  jjouch  and  were 
the  exact  color  of  its  lining.  When  resting  the  little  spiders 
seemed  to  hold  their  legs  under  the  body,  and  they  were  so  small 
and  so  like  the  egg  in  general  appearance  that  if  they  had  not 
run  about  wdien  disturbed  they  would  never  have  been  discovered. 
As  soon  as  the  egg  ball  was  opened  they  exploited  their  one  tal- 
ent, for  they  ran  out  on  tlie  fingers  of  the  person  wdio  held  the 
ball  and  then  suspended  themselves  by  almost  invisible  threads 
from  all  parts  of  the  fingers.  \Mien  they  were  to  be  returned  to 
the  egg-ball  they  were  gently  pushed  up.  They  then  obligingly 
ran  back  into  their  silken  home,  which  was  carefully  closed  as 
before.  These  little  ones  were  kept  a  w'eek  or  ten  days  and  were 
then  allowed  to  escape  and  establish  homes  for  themselves.  The 
life  history  of  the  spider  was  thus  seen,  although,  unfortunately, 
our  adult  spiders  did  not  belong  to  the  same  species  as  the 
young  ones. 

To  return  to  tlie  terrarium  :  It  was  now  early  in  November  and 
each  day  found  one  or  more  of  the  terrarium  inhabitants  missing. 
One  of  the  caterpillars  disappeared  and  a  cocoon  made  of  its  own 
hair  was  found  in  its  place  ;  several  chrysalids  were  found  on  tlie 
top  of  the  terrarium  ;  the  butterflies  and  tlie  grasshoppers,  one 
b)'  one,  went  into  that  sleep  from  which  there  is  no  awakening; 
and  a   number  of  the  other  creatures  disappeared.     The  children 
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finally  concluded  that  the  latter  had  gone  to  sleep  in  the  ground. 
The  grasshoppers  and  the  tree-toads  were  the  last  to  take  their 
rest,  but  just  before  they  answered  ^Mother  Nature's  call  to  slum- 
ber, a  large  garden  toad  came  to  bear  them  comi)an\'. 

He  was  a  \'er\-  interesting  toad  tor  he  bore  signs  of  having  lived 
througli  wliat  must  ha\e  been  almost  a  tragedy.  He  had  lost  the 
lower  half  of  one  front  leg  and  had  the  scar  of  a  long  gash  on  his 
throat.  'Hiese  disfigurements  seemed  not  to  cause  him  tlie  least 
unhappiness,  for  he  had  a  \'erN-  bright  wide-awake  expression  and 
was  as  plump  and  complacent  as  a  toad  should  he.  The  loss  of 
his  leg  caused  liim  a  little  incon\'enience,  for  he  sometimes  lost 
his  balance  N\hen  hopping  and  fell  on  his  back.  He  occasionally 
found  it  tlifhcult  to  right  himself  at  once,  Init  a  few  \dgorous  kicks 
and  jumps  generalh'  ])laced  him  riglit  side  u]).  Three  days  after 
he  became  a  member  of  tile  terrarium  commuiiitv,  he,  too,  heard 
Motlier  Nature's  call  to  bed,  and  partialh-  buried  himself.  P^acdi 
day  he  co\'ered  himself  more  completeh',  until  finalh'  onlv  the  top 
of  his  head  and  two  sleepv  eves  «-ere  to  be  seen.  One  day,  about 
a  week  afterward,  lie  disappearc'  entirclw  He  proved  to  be  a 
\"er\'  restless  sleeper,  and  frcpienth'  sliowed  himself  during  the 
sunniest  parts  of  nearlv  e\"erv  da\'  all  winter,  occasionallv  coming 
entirelv  (Uit  of  his  earthv  co\"ering.  He  served  as  a  sort  of 
barometer  all  winter,  appearing  in  bright  and  disa]")])earing  in 
gloomv  weather.  He  ne\'er,  liowe\'er,  left  the  spot  he  had  chosen 
for  his  bed. 

"  Winter  is  the  night  fif  the  \"ear,"  and  the  little  terrarium  world 
indoors  exemplilles  it  as  truh'  as  the  great  fields  of  Nature's 
domain  out  ol  doors,  'i'he  soil  is  drv  and  hard  in  this  miniature 
world  anil  the  verilure  lias  dried  down  to  palest  green  and  brown. 
In  its  earthy  bed,  tlie  caterpillars,  beetles,  and  other  creatures 
lie  cosilv  asleep,  and  with  the  masses  of  tin^■  eggs,  await  the  vivi- 
fying tou(  h  of  spring. 
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DIRECTIONS   FUR  COLLECTING  AND 
PRESERVING  INSECTS.* 

By  AXXA    liUlSI'C  )1<1)  (_'(  J.MSTCh.K. 

'1'  is  t\\f  purijose  ui  tin's  leaflet  to  give  a 
tew  suggestions  to  aid  tliose  pupils  of 
the  see(;iidar\'  scliools  wlio  desire  to 
mal<e  ((jllections  of    insects. 

Tliere  are  several  good  reasons  why 
cliildren  slioidd  lie  en({.)uraged  to  make  (.(jllec- 
tions  of  flowers'  birds  and  inserts  ;  and  the  least 
of  these  reasons  is  the  possession  of  such  a  collec- 
tion on  the  part  of  the  child.  Making  a  collection  of  natural  history 
specimens  should  onl)-  Ije  the  means  to  an  end,  /.  c,  training  the 
chdd  to  oliser\-e.  When  e_\'es  are  opened  to  the  wonders  of  nature, 
e\^ery  roadside,  Ijrook  and  wajodland  is  fraught  with  interest  whi(  h 
is  undreamed  of  by  those  who  are  nature-lilind.  It  is  sad  to  think 
of  the  hosts  of  people  whu  go  through  this  beautiful  world  haxing 
eyes  but  seeing  not,  having  ears  but  hearing  not.  The  eves  must 
be  nnsealed  in  youth,  wdien  the  mind  is  alert  and  recepti\-e  if  the 
man  or  woman  is  to  find  in  later  life  that  Nature  is  not  onl\-  a 
resource  and  recreation  but  an  e\-er  faithful  frieird  bedding  (jut 
comforting  arms  to  those  who  are  wear\-  in  soul  and  bod\-. 

Xot  onl\-  does  the  study  of  nature  open  the  child's  e\"es,  but  it 
also  teaches  him  the  \-alue  of  accuracy.  The  voung  naturalist 
soon  understands  that  an  (djserxation  is  \\-orth  nothing  unless  it 
is  truthful.  On  the  other  hand,  nature-study  cultivates  the  imagi- 
nation. The  wonders  in  the  bves  of  insects,  plants,  and  birds 
are  so  illimitable  that  almost  anything  j'(Y7//j- possil.)le.  l''ew  indeed 
are  the  studies  "wherein  the  fire  kindled  by  imaginati\'e  scc/iiiii};  is 
guarded  and  (becked  l)y  the  facts  of  actual  Si't-iiii;. 

'J'here  are  a  itw  points  in  fa\-or  oi   beginning  with   insects  when 

the  child   first   attempts    making    a    collection   of  natural   objects. 

Insects    are   to    Ije   fcnmd    exervwhere    and    are    easih-    caught  ;   it 

requires  no  technical    skill    to  preserve  them,  as    is   the    case   with 

^••Teachers'  bcaftcl  Xij.  7,    I  line,  iSi^y. 
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birds;  they  retain  their  natural  forms  and  colors  better  than  tlo 
flowers.  To  secure  the  desired  results  for  the  pupil  when  he  is 
making  his  collection  of  insects,  the  teacher  should  take  care  that 
he  makes  his  observations  incidentally,  thus  subserving  the  true 
methods  of  nature-study,  which  is  to  teach  the  child  while  he 
remains  unconscious  of  the  fact  that  he  is  being  taught.  I'he 
teacher,  therefore,  should  ask  the  young  collector,  "  \\'here  did 
you  cat(di  this  butterfl)' ?  "  "  \Miere  did  )'ou  find  this  Ijeetle  ?  " 
"  l^ijon  what  plant  or  flower  did  you  find  this  hug  ;■  "  "  Did  you 
hear  this  cricket  chirji  ?  If  so,  how  did  he  do  it?"  etc.,  etc.; 
thus  making  him  tell  oralh-  (jr  in  a  written  language  lesson  the 
things  he  has  seen  while  collecting.  'l"he  differences  in  the 
a[ipearance  and  structure  of  the  insects  caught  should  also  be 
brought  out  by  ipiestions.  These  questions  may  be  adapted  to 
]nipils  of  any  age,  and  the  success  of  this  part  of  the  work  must 
e\"er  depend  upon  the  interest  and  genius  of  the  teacher. 

The  objection  is  sometimes  i-aised  that  collecting  and  killing 
insects  and  birds  incite  the  i  hild  to  cruelty  and  wanton  destruc- 
tion of  life.  This  seems  good  <!■  priori  reasoning,  but  experience 
(hies  not  conlirm  it.  \\'e  have  always  found  that  those  who  collect 
and  take  an  interest  in  insect  life  are  much  more  careful  about 
killing  or  hurting  insects  than  are  other  people  ;  the  entomologist 
ol  all  men  takes  the  greatest  juiins  to  avoid  stepping  upon  the 
caterjiillar  or  cricket  in  his  path  ;  also  the  )'0ung  ornithologists 
who  have  come  under  our  observation  show  the  greatest  devotion 
to  the  rights  and  interests  of  birds.  ()ur  experience  is  that  as 
soon  as  the  child  begins  to  take  an  interest  in  insects  he  begins  to 
see  matters  from  their  point  of  view,  and  this  insures  a  proper 
regard  for  their  right  to  life.  It  will  be  well,  howeN'er,  for  the 
teacher  to  im|iress  upon  the  pupil  that  he  should  kill  no  insect 
that  is  not  desired  for  his  collection. 

The  articles  necessar\'  tor  collecting  insects  are  few  and  ine.x- 
pensive.  One  net  and  one  killing  bottle  ina\-  do  ser\dce  for  a 
grade  or  an  entire  country  school,  thus  reducing  the  expense  to  a 
minimum. 

iNSEcr   Nkt.     Img.    128. 

ATatc rials   rci/i/i/oJ. 

1.  -\  liandle  about  three  feet  long  ;  an  old  broom  handle 
v.'ill  do. 

2.  A  piece  of  tin  three  inches  wide,  long  enough  to  reach  around 
the  handle. 
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3.  A  i)iece  of   Xo.  3  galvanizt'd  wire  3  feet  6  inches  long. 

4.  One-sixth  of  a  yard  of  lieavy  sheeting. 

5.  Three-quarters  of   a  yard  of  cheese  cloth. 

Bend  the  wire  into  a  ring  about  a  foot  in  diameter  and  bend 
back  aLiout  3  inches 

of  each  end    .jf   the     .  _ .    - — — 

wire  so  they  may  be 

inserted  into  a  hole 

drilled  into  the  end  of  the  handle.     The  piece  of  tin 

should   lie   fastened   around   the    end   of  the    handle 

where    the    wire    is    inserted   to  hold  it   securely    in 

place.      If  practicable,   a  t'nsmith    should   be    called 

u])on  to  hel].)  in  bending  the  wire  and  fastening  it  to 

the  handle.     After  this  is  done,  take  th.e  sheeting  and 

fold  it  over  the  wire  double,  using  only  enough  to  fit 

around    the   wire   without   gathering  ;    the    oljject   cjf 

this   heavy  cloth  is  to  prevent   the   net   from   wearing  out  quickly. 

Make  the  cheese  cloth  into    a   bag  with  rounded  bottom  and  just 

wide  enough   to   fit  the  facing  of  sheeting,  to  which   it   should  be 

sewed  securely,  and  the  net  is  finished. 

How  TO  Use    ihk  Net. 

To  be  successful,  the  net  must  be  swung  swiftl}'.  Insects  have 
many  eves  and  are  very  wide  awake  and  have  no  desire  to  be 
caught  ;  therefore,  tlie  collector  must  l)e  \"ery  active  if  he  gets 
anything.  (  )ne  method  of  using  the  net  is  called  "sweeping;" 
to  do  this  take  the  handle  about  a  foot  and  a  half  above  the  ring 
and  pass  the  net  ipiickly  back  and  forth  striking  it  against  the 
grass  in  front  of  )'ou  as  \'ou  walk  through  open  fields  ;  the  net 
must  be  turned  at  each  stroke  and  kept  in  ra]jid  motion  or  the 
insects  will  escape.  After  a  time  the  net  should  be  examined  and 
the  insects  juit  in  the  killing  bottle. 

Another  method  of  using  the  net  is  called  "beating."  This 
method  is  used  in  collecting  insects  from  bushes,  and  consists  of 
lifting  the  net,  mouth  upward,  and  striking  it  sliarply  against  the 
l.iranches  or  lei\'es,  thus  jarring  the  insects  into  it. 

To  use  the  net  in  water,  sweep  the  water  plants  as  (piickly  as 
possible.  In  running  streams,  overturn  stones,  holding  the  net 
just  below  them  with  the  mouth  up  stream.  An  old  dipper  made 
into  a  sieve  by  perforating  the  bottom  with  an  a.\\\  is  a  good  uten- 
sil for  collecting  \\'ater  insects. 
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^ig.  T2g.      Kill- 
iinr    IhiltU-. 


TiiF,   Kii, 1,1X1'.    I'.d'i  rii:.      l''ii;.    129. 

It  is  dfsirable  lo  kill  the  insects  in  ;i  luinianc  w;i_\-,  so  that  they 
will  not  siilYer  li\'  the  jiroicss  :  it  is  also  desirable  that  they 
should  not  re\-i\-e  after  they  are  jiinned,  both  for  their  own 
sakes  as  well  as  f(jr  the  sake  of  the  feelings  of 
the  collector.  The  best  wav  to  secure  painless 
and  sure  death  for  the  inseits  is  b\-  the  means  of 
a  "  cyanide  bottle." 

Mata-iah  luwh-il  for  a   /;i7/iii--  hottle. 

1.  A  bottle  «"ith  a  \\ide  month  ;  a  morphine  bot- 
ble  or  a  small  oli\e  or  pickle  liottle  \x\\\  do.  Even 
a  glass  friut-can  holdir.g  a  [lint  \\\\\  ans^'er  \ery 
well,  although  taking  off  and  putting  on  the  co\'er 
consumes  more   time  than  is  desirable. 

2.  A  cork  that  will  fit  the  bottle  tighth'  and  is 
long  enough  to  handle  easih'. 

3.  'I'wo  cents'  worth  of  c}'anide  of  p(.)tassium. 

4.  <.)ne  cent's  worth  of  plaster  of   Paris. 
These  latter  materials  ma\-  be  proc  ured   from  an\-  tlrug  store. 
Place  the  lumii  of   iwmidi-  of  jiotassium  in  the  bottle  and   jiour 

in  enough  water  to  c  (i\'er  it.  Add  immediatel)'  enough,  plaster  of 
Paris  to  soak  \\y  all  the  water;  lea\'e  the  bottle  0]ien  in  a  shady 
]dace  for  an  hour  and  then  wipe  the  dr\'  |)lasler  of  Pans  fnnn  its 
sides,  put  m  the  cork,  and  it  is  read\"  lor  use.  The  plaster  of 
Paris  forms  a  por(.nis  cement,  \vhich,  while  it  holds  the  cyanitle 
last  in  the  bottinn,  also  allows  the  fumes  of  the  poison  to  escape 
and  till  the  bottle.  It  slnuild  be  labelled  "poison,"  for  cyaniile 
ot  Jiotassium  is  \er\"  |j(.)isonous.  It  kept  corked  \\'hcn  not  in  use, 
a  killing  bottle  made  like  this  will  last  a  wliole  season. 

The  first  rule  in  using  the  killing  bottle  is  this  :  do  not  kill  any 
more  insects  than  \'ou  need  for  \'oiir  collection.  'I'he  second  rule 
is  :  do  not  breathe  the  fumes  of  the  liottle,  for  they  smell  bad!)' 
anil  are  not  good  for  you.  \Mien  \o\\  uncork  the  bottle  to  put  an 
insect  in  it,  hold  it  awa\"  from  \'oiir  face  and  (  ork  it  up  again  as 
ijuickh'  as  possible. 

Some  insects  may  be  caught  from  howers,  etc.,  dircctl)'  into  the 
bottle  by  holding  it  uncorked  beneath  them  for  a  moment  ;  the 
1  tunes  of  the  poison  soon  overcome  them  and  they  drop  into  the 
bottle.      In  taking  insects  froni  the  net,  hold  the  bottle  in  the  right 
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hand  and  the  cork  in  tlie  left  ;  insert  the  bottle  into  the  net  and 
])la(:e  tlie  month  of  it  o\"er  an  insect  crawlinjj;  on  tlie  inside  ot  tlie 
net,  then  yiut  tlie  cork  on  the  outside  ol'  tlie  net  into  the  month  of 
the  bottle,  net  and  all,  for  a  moment  until  the  insect  falls  into  the 
bottom  of  the  bottle  ;  then  remove  tlie  cork  and  take  the  rest  of 
the  imprisoned  insects  in  the  same  wdy.  Insects  should  be  left 
ill  the  bottle  at  least  an  hour,  and  may  lie  left  in  there  o\'er  night 
without  injury  to  the  specimens. 


IXSKCT  I'lxs.  1''k;.  130. 
After  tlie  insects  are  caught  thev  should  be  *' 
pinned  so  tiiat  the\-  mav  be  arranged  in  the 
collection  in  an  orderh"  manner.  Common 
pins  are  not  good  for  pinning  insects  ;  they 
are  too  thick  and  llie\'  corrode  \'erv  soon,  cov- 
ering the  specimens  «'ith  verdig'as.  Regular 
insect  pins  are  desirable  as  thev  are  ver\'  slen- 
der and  do  not  corrode  so  (piickb'.  These 
mav  be  obtained  of  aiM'  dealer  in  entomo- 
logical supplies   at   a   cost  of   fifteen   cents   ]ier     t       3       7  <i, 

hundred.  _.  ,       ,     . 

Vv^''.  /^o.     Iii.ui:t  puis. 

Ask  for  the  German  insect  pins  Nos.  r,  3  and       \    1,    .   ^^^.^,  f;,.,.,„„„ 
5.    If  these  pins  are  too  e.\pensi\'e  vou    can  use        insci  pins,     j  is  a 
the   black    steel    mourning  jjins.      These   come        st,\-l  moiiniiii:^ pin. 
in  shallow  boxes  one  b\"  two  inches  square  and 

have  round  glass  heads  and  the  boxes  are  labelled  "  (German)'  ;  " 
these  mav  be  procured  from  an)"  dr\'  goods  store.  However, 
insects  pinned  with  any  beside  regular  insect  ])ins  cannot  lie  sold 
or  exchanged. 

All  insects  except  lieetles  should  be  [nnned  through  that  part  of 
tire  body  just  back  of  the  head,  as  shown  in  Figs,  137,  139,  140,  141. 
lieetles  should  be  pinned  through  the  right  wing-cover,  as  shown 
in  Fig.  138.  About  one-fourth  of  the  pin  should  project  above  the 
back  of  the  insect.  Ver)'  small  insects  may  be  gummed  to  a  nai- 
row  strip  of  card  board  and  the  pin  jait  through  the  card  board. 

I,,\nr:i.i,uxi;   Spi-.ci.misXS. 
Specimens  should  be  labelled  with    the  date  of   cajiture  and  the 
locality.      Thus  the  butterfly,  F'ig.  141,  would  be  labelled  thus  ; 

Ithaca,  X.  Y. 
Aug.    r2,  1896. 
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The  paper  on  wliich  this  hihel  is  written  sliould  be  slipped  upon 
the  pin  with  wliieli  the  l)atterfl\'  is  pinned  and  phiced  just  belo«' 
tlie   insect.      Labels   should   be   as   small  as  possible  and  be  neatly 

eut. 

IxsEcr    Uo.KES. 

Fur  the  beginner  nothing  is  more  convenient  than  an  empty 
cigar  bo-\,  whicdi  m;r\-  be  obtained  at  any  store  where  cigar.s  are 
sold.  (I''ig.  131.)  The  bottom  of  the  box  should  be  co\-ered  «-ith 
some  soft,  lirni  material  into  whicli  pins  may  be  [)ashed  without 
l)ending  them.  'I'here  are  man\'  sut  h  materials.  Sheet  cork  or 
pressed  jieat  ma)-  be  obtained  of  dealers  in  entomcdogical  sup])lies. 
Some  ingenious  bo\-s  use  reguhir  l)ottle  corks,  cut  into  cross  sec- 
tions about  '4  inih  thick.  Others  take  the  ]jitl"i  of  dried  corn- 
stalks di\"iiled  111  lialf   length\\-ise.      The  cheapest  anil   most    easily 
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]")rocurable  of  the  purchasable  materials  is  cork  limdeum.  This 
IS  for  sale  in  most  carpet  stores,  (let  the  (jualit\'  tliat  is  about  "^4 
iiu  h  thick,  wliich  costs  about  §r  per  \"ard  ;  jiut  it  into  the  box  cork- 
side  up.  Any  of  these  materials  can  lie  fastened  to  tlie  bottom 
of  tlie  box  with  glue  or  with  tacks.  In  all  cases  they  should  be 
co\cred  neatly  with  \\hitc  paper,  for  tlie  insei'ts  apjiear  better 
against  a  white  background. 

For  permanent  collections,  ^vooden  boxes  with  glass  tops  are 
much  safer  :  and  as  the  insects  may  lie  seen  through  the  glass 
these  boxes  are  more  ]iractical  for  school  collections,  d'his  kind 
of  a  box  is  shown  in  I'ig.  132.  Its  sides  are  iS  by  16  inches  and 
its  lieiglit  is  three  inches  outside  measure.  Tlie  upper  edge  of  the 
sides  of  the  bottom  pan  of  the  box  is  made  with  a  tongue  «  hich  fits 
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into  a  groo\-e  made  in  the  loH-er  edge  of  the  sides  of  the  eo\er. 
This  is  done  so  tliat  the  top  and  liottoni  ])arts  of  the  l)o\  shall  lit 
very  closely  together  in  order  that  museum  pests  rauuot  get  in 
and  destroy  the  speeiniens. 


/,  T.vV//  -Aim  lop. 

In  Fig.  133  is  a  cross  section  through  one  side  of  the  box, 
showing  how  it  should  be  made  and  gi\'ing  measurements.  In  the 
drawing  the  glass    is    fitted    into  a  groo\-e  m  the  inner   side  of  the 

cover.     This   glass   might  be   puttied   m   like   a  

window    pane   if   it   is    found   difficult   to  make  \f'.-.-:-\---y9:l3,5i 

the   groove.     The   corners   of    the   box   ma^'   be 

mitred  and   dove-tailed,  or  mitred   and  nailed  : 

the  latter  is  more   easily   done.      Any  carp)enter 

or    cabinet   maker    can    make  tliis   box.      Great 

care    must    be    taken    to    use    only    thoroughl)' 

seasoned   wood   in   its   construction  ;   otherwise 

the  bottom  will  be  sure  to  warp  and  shrink  and 

leave  cracks  through   which   the  museum  jiests 

will  enter. 

The  cost  of  such  a  box  will  vary  from  $0.75 
to  $1.  Basswood  should  be  used  for  its  con- 
struction ;  pine  is  not  at  all  suitable  on  account 
of  the  resin  in  it.  .Screw  e}'es  may  Ije  jnit  into 
these  boxes  and  the)-  may  be  hung  on  the  walls 
of  the  schoolroom  like  lectures.  ^S"       Bo(f<>r,; 


MUSEUJI     I'l'.Sl'S. 

These  are  small  beetles  which  find  their  way 
through  the  narrowest  crexdce  into  the  insect 
boxes  and  lay  their  eggs  on  the  pinned  insects. 

The  larva;  wdren  they  hatch   work  within  the 
specimens   at  first  Ijut  after   a   time  destroy  the 
liodies   entirely.      The    presence    of    these    little    rascals    ma\'    be 
detected  by  dust  on  the  bottom  of  the  box  just  belo«"  the  infested 
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insect.     As   soon  as  tliis  dust  is  (;l)scr\-L'(l,  |iour  into  one  corner  of 

tlie  box  a  tablesijoonful  of  carbon 
bisublde,  iir  benzine,  and  close  tlie 
l)Ox  (|uickl\-.  'J'he  teacher  or  jiarent 
sliould  ])iit  the  substances  into  tlie 
1>oxes,  as  tlie  first  is  a  poison  and  both 
are  \'er)-  ;r,llaniniable.  As  a  method 
ol  ]ire\enting  the  beetles  from  attack- 
ing the  collection  it  is  well  to  fasten 
a  "moth  ball"  into  one  corner  of 
the  box.  'I'liese  iiia\-  be  obtainetl  at 
a  drug  store. 

Si'ki  AOixo-liiiAkO.      Vu;.    134. 

liiitterfiies  and  moths  look  much 
better  in  a  collection  wdien  tlieir 
wings  arc  extended  at  right  angles 
to  the  Icngtli  of  the  bod\-.  To 
arrange  them  thus  we  liaxe  tn  use 
what  is  termed  a  spreading-board. 

J/d/r/y'd/i  iifcJcii  for  a  inciUiiiii  sii-cd 
sprcaJiiii^^-hna  i-J. 

1.  Two  strips  of  pine  or  other  soft 
wood  iS  iiK  lies  long,  i  'j  inches  wide 
and   '  J  inch  thicdc. 

2.  ()iie  strip  of  wood  iiS  inches 
long,  3 '4  inidies  ^vide  and  '  _•  inch 
thick. 

3.  'l'\\"o  cleats  3 '_!_'  incln's  wide,  -'4  iiuh  high  and  'j  inch  thick  ; 
and  two  cleats  i   inch  wide  and  as  higli  and  thi(  k  as  the  others. 

4.  .\  strip  of  ciirk  or  linoleum  17  inches  long  and  a  little  less 
than   an  inch  wide. 

To  ciinstruct  the  s|ireading-l.)oard,  take  the  two  narrow"  strips  of 
wood,  plai  e  tlicin  one-fourth  in<  h  apart  and  on  the  under  side 
lasten  them  across  the  ends  <.i\  the  longer  cleats.  Then  on  the 
same  side  as  the  cleats  ta(  k  the  ]uece  of  cork  or  linoleum  over 
the  space  between  the  strips  of  board,  and  as  the  cleats  are  one- 
hall  inch  wide  the  linoleum  shiuild  co\er  all  the  S[)ace  left.  Then 
midway  the  boards  fasten  the  two  smaller  1  leats.  h'ig.  735  shows 
a    cross-section   of   the  spreading-board  just  m  front   ot    these  two 
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middle  cleats.      Xinv   it    is    ready  for  the  hotlom  board  which  will 
fit  exactly   if   directions  are  followed,  and  this  completes  it.      The 
space    Let  \\'  e  c  n   the 
two     upper   lioartls     is 
wide  enough  to  take  in 
the  body   of   the  moth 
or  Initterflw    The  cork 
or  linoleum  below-  the 
space  will  hold   hrml\- 
the   ]jin   on    which  the 
butterfly    is     impaled.      /./.,-.    /,,_-.      j    ,-,v.ff-..v, //,>//   ,-/  ../r.vr,//;/--/.,-,?;-,/  i,i 
The  cleats  h(.)Ul  the  top  />v«/  c'f  tlw  J,'<it  "  ,/"  in  Fi--.   /j^. 

and   li  o  t  t  o  m    boards 

ai)art  and  so  protect  the  points  of  the  ]iins.  Spreading-boards 
ma\'  be  made  much  smaller  or  much  larger  to  suit  moths  of  dif- 
ferent sizes  ;  the  space  betu'eeir  tlie  top  boards  must  always  Ije 
large  enough  to  admit  the  bod\-  of  the  insect. 

To  use  the  spreading-board  :  Insert  the  [un  with  the  l)utterrt\- 
on  it  into  the  lin(jleum  just  far  enough  so  that  the  body  of  the 
insect  will  lie  in  the  space  between  the  lioards  up  to  the  wings, 
I'ig.  i3v  Place  the  wings  out  flat  on  the  Injard  and  fasten  them 
there  with  narr(]>\-  strips  of  ]).iper  pinneil  across  them,  I'ig.  134,  a. 
^^dlile  held  down  by  these  strl[is  of  jiajier  arrange  them  sci  that 
the  hind  margins  of  the  front  wungs  shall  co\er  the  fr(jnt  margins 
of  the  hind  \vings  and  shall  be  in  a  line  at  right  angles  to  the 
bfKh"  ;  then  jiin  larger  pieces  of  pa]ier  o\"er  the  rest  of  the  wings, 
I'ig.  134,  /c  Scjmetimes  isinglass  is  used  instead  of  paper  io  hold 
the  wings  down.  Fig.  134,  c.  The  insects  shcjuld  be  left  on  the 
spreading-board  at  least  tliree  days  ;  aiid  when  the  board  lias 
insects  on  it,  it  should  Lie  kept  in  a  bo.v  where  the  museum  pests 
and  mice  cannot  get  at  it. 

Sometimes  when  the  moths  are  not  spread  soon  alter  being 
killed,  thev  becaune  so  stilT  that  the  wings  cannot  be  moved  with- 
out breaking  them.  In  such  cases  the  insects  slujuld  be  put 
on  papier  in  a  jar  which  lias  some  wet  sand  in  the  bottom  and 
which  can  be  co\ered  tightl\'.  'Idie  air  in  such  a  can  is  so  moist 
tliat  in  two  or  three  days  the  insect  will  be('(mie  limber  and  may  be 
spread  with  ease. 

A\'nERF.    Ill   Cdi.i.eci'   Ixsiccrs. 

The  border  of  a  piece  of  woods  where  man)'  shrubs  and  weeds 
are  growing  is  an  especiall)'  good  place  for  collecting  many  kinds 
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(if  insects.  .\ii\  iilacc  wliere  there  is  a  great  \ariety  uf  ])lants  and 
flowers  ^^■iU  gixe  a  \-ariet\'  of  inserts.  lianks  of  streams  and 
nnderneatli  stimes  m  tin-  fields  are  good  places  for  collecting. 

^\'Hl•:.\    j'd  C'ni.i.i'.ci'   Insects. 

The  best  time  of  the  \"ear  is  during  the  summer  months.  The 
best  time  of  da\-  is  in  the  forenoon  after  eight  o'clock,  and  in  the 
tv.dlight  at  e\ening. 

At  night  man\"  moths  ma\'  be  caught  l)\'  making  a  ])aste  of  sugar 
and  water  (unrefined  sugar  is  best)  and  painting  it  upon  tree 
trunks  with  a  brush  after  sunset.  The  paste  should  co^'er  a  space 
two  inches  wide  and  seseral  iiK  lies  long.  After  dark  seeii  these 
places  cautiously  with  a  lantern  and  moths  will  lie  found  sucking 
the  paste  ;  these  ma\"  be  caught  with  the  killing  bottle  if  )"0U  mo\"e 
carefulh'  so  as  not  to  frighten  them  ;  they  do  not  seem  to  mind 
the  light  of   the  lantern. 

I'dectric  streetdights  attract  many  insects  which  iiiav  he  caught 
in  the  net.  -\  lam]i  set  in  an  open  w  iinlow  is  also  a  very  good  lure 
on  w.irm  nights  in  the  spring  ami  summer. 


ARk.\XC,IN( 
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S    I.\-     I'xlXES. 

After  collecting  insects 
comes  the  desire  to  arrange 
them  ]iroperlv,  putting  to- 
gether in  neat  rows  those 
that  resemlde  each  other. 
To  classif)'  insects  cor- 
recth"  r  e  ([  u  i  r  e  s  m  ii  c  h 
studv.  'I'he  scope  of  this 
leaflet  admits  of  onl\-  a  few 
suggestions  about  the  most 
common  insects. 

J)/-tii;'ii/i  Flics.  —  'I'here 
are  man\-  kinds  of  tliese, 
but  the\'  all  have  four 
wings,  finch'  netted  and 
transparent,  the  hind  wings 
lieing  as  large  or  larger 
than     the     front     h"  inns. 


These  are  perfecth'  harmless  insects. 

Grass/ic/^piiSj  Cru'A-i/i   anJ  KatxJuh. —  d'liese    are    known    to   all. 


T)iki:i'iii>xs   I'MK   Cdi.i.i-i   riNi;   and   T'rkski-;\'im;    Ixsi.cjs. 


Fig.    136.      There    :irc    tuo    familit-s    of   yi-a.^slmppers  :    those    with 
long   horns  or  anteiinx-  and  tliose  \\ith    sliort  antennre.      Kat\Tliils, 

crickets,  cockroaches  ami  walk- 
ing-sticks are  near  relati\"es  to  tlic 
grassli(i|i[)ers. 

Jiif's. —  'I'hesr    insects    ]ia\e     tlie 


//-.  /;■,-.  (7,  Ci,-iu/,i.  I',  S/in/.-- 
/'!/-:  ■-, /,,v7/-//,/'/,7-.  ,/,/,,■,//: 
Jloppr}-  —  / roll/  7'ii'ii\ 


pill  lliroii:^h  I  lie  rii^hl  liuil;^' 
(■(TV/-.  (/,  Siliipppiil:^  /'(■(■//(■. 
/■,  Il\>,;/-I,'riii--  bed  Ic  .  c, 
//',(/,■(■  /(,v//,'. 


front  pair  of  \vings  thick  and  hea\\-  at  tlie  liase  and  tliin  and 
transparent  at  the  tips,  Fig.  137,/'.  Tlie  sipaasli-hug,  the  cliinidi- 
liiig,  and  the  electrn-light  hug  are  examples  of  these.  Some  bugs 
have  the  front  «'ings  entireh'  thin  and  transparent  and  sl()j)ing 
like  a  stee]i  roof  o\er  the  Ikk  k  of  the  inseit,  like  the  cicada,  Fig. 
137,  a  ;    and  the  lirownie  luig.  Fig.   137,  <-,  (/. 

Jl  <-,:tlc-s.  —  These 
ha\e  hard  wing-co\ers 
\\-  h  i  c  Ir  m  e  e  t  in  a 
straight  line  do\\-n  the 


^■"'H-    1J<)-      f'lii's  —  s/ii'iviiix-  III,'  kiiohi  jiisl  /',!,':,'  Ill,-  7.w'iij;<.      X,>l,-  llmt 
Jliis  liaz't  only  li^Hi  ^,'i n.g^.      ,t ,   Crane  Jly.      /',  Poineue   ll\ eiiliir^y,/. 
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Lack  and  ha\-e  a  pair  of  tliiii  wings  folded  under  them,  Fig.  138. 
The  "  June  bug  "  or  "  May  beetle  "  and  the  potato  1.)eetle  are  good 
examples  of  beetles. 

Flii-i. —  These  ha\-e  onl)-  two  wings,  usually  transparent.    Behind 


/•'ig.   14/.      7'hc  A\;/  AJiiiinil  hutlcrjly.       Note  the 
knol'l'eJ  aitleiuuc. 

each  of  these  wings  a  short  tlireatl  with 
a  knob  on  it  e.xtends  out  on  each  side 
of  the  bod\'  instead  of  hind  wings, 
I'ig.  139.  House-flies,  horse-flies  and 
mosquitoes  are  examples  of  flies. 

/>'(V'.f,  ll'di/s  and  Aiiti. —  liees,  wasps 
and  the  winged  form  of  ants  hax'e  four  transparent  wings,  Fig\ 
140.  Some  llies  resemble  bees  and  ^^■asps,  but  if  examined  it  will 
be  found  that  they  have  only  two  «-ings  instead  of  four. 


Fig.   I fo.     II,    li'iis/.     /',    /■'. 

A\ite  these  leree  lour  :e///g\. 


Fig.   142.      The    Colilmge    liiillerjly. 


Ftg.     //;.        /he   Fll.^■..'-70lW 

leofrellei-   moth. 


Biillerjilcs  a/tJ  Jfi't/i.^. —  lUuterflies  and  moths  ma\-  be  told  ai.>art 
\)\  tlie  following  (  hara(  Icr  :  The  anteniuv  oi-  Imrns  of  the  butter- 
flies are  always  threadlike  and  knobbed  at  ihe  tip,  Figs.  141,  142, 
while  ihe  anteniiLi;  ol  nmlhs  are  m  \'arious  shapes,  l>iit  ne\"er  bear 
knobs  at  the  tips,  k'igs.   143,   144,   145,   746. 
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/y^'.    144.       TJit-  Imperial  moth.      A  cprnmotl  nighl-llying  moth. 


Fig.  14^.     An  under-wing  moth. 
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SOME  TENT-MAKERS.*      . ',    ■ .        ' 

Bv     ANNA     liOTSFOKl)     COMSTOCK. 

T  is  unfortunate  that  there  is,  throughout  the 
country,  a  prevailing  dislike  for  the  small  crea- 
tures called  "worms."  This  dislike  is,  in  most 
instances,  the  result  of  wrong  training,  and  is 
by  no  means  a  natural  instinct.  As  evidence 
of  this,  witness  the  joy  with  which  the  small 
boy  or  e\'en  the  small  girl,  handles  '"  bait  "  when 
preparing  to  go  fishing  ;  although  of  all  com- 
mon "  worms  "  surely  the  angle-worm  is  least  attractive  from  anv 
(joint  of  view.  A  still  more  striking  e.xample  is  the  hardihood 
with  which  young  fishermen  catch  the  dobson  to  use  as  a  lure 
for  bass  —  tor  the  dobson  is  not  only  verv  ugly  in  appearance  but 
is  also  vicious,  often  pinching  severely  the  careless  fingers  of  its 
captors.  Thus  the  dislike  for  insects  being  the  result  of  the  point 
of  view,  it  should  Ije  the  first  duty  of  the  teacher  to  remove  this 
re|3ulsion.  In  the  lesson  which  follows  there  is  no  occasion  for 
teacher  or  pu|jils  to  touch  the  insects  unless  thev  choose  to  do  so; 
but  an  attempt  is  made  to  arouse  an  interest  in  the  habits  and 
ways  of  insect  life.  If  we  can  succeed  in  arousing  the  child's 
interest  in  the  actions  of  a  caterpillar,  he  will  soon  forget  his  dis- 
like for  the  "little  brothers"  which  live  u])on  foliage  and  which 
experience  niiraculous  changes  of  form  during  their  short  lives. 

In  selecting  the  Apple-tree  Tent  Caterpillar  for  this  lesson  we 
have  been  guided  by  the  following  facts  :  First,  it  is  to  be  found 
in  early  spring ;  second,  its  life-history  from  egg  tcj  cocoon  is 
accomplished  within  the  limits  of  the  spring  term  of  our  schools  ; 
third,  it  is  common  everywhere  ;  fourth,  it  is  an  important  insect 
from  an  economic  point  of  view,  and  the  children  may  be  tauglit 
how  to  keep  it  out  of  the  orchards,  thus  making  the  lesson  of 
practical  use. 

In  this  lesson  the  teacher  is  encouraged  to  use  her  own  methods 
and  originate  new  ones  to  make  the  work  interesting.     The  Leaflet 
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is  meant  for  the  exclusive  use  of  tlie  teaclier  and  the  text  should 
not  be  shown  to  the  pupils.  The  pictures  on  page  235  are  to  be 
shown  to  tlie  pupils  at  the  teacher's  discretion.  When  answers 
are  herein  gi\'en  to  the  (luestions  asked,  they  are  meant  to  aid  the 
teacher  in  drawing  out  the  correct  replies  from  the  children. 

M.\TERi.-\i,s  Nekued. 
1.   A  pocket  lens  or  a  triijod  lens   is   desirable,  but   not  a  neces- 
sity.    These   lenses  may  be   bought   from   or  ordered  through  any 
jeweler   or  bookseller.     They   cost   from   twenty-five  cents  to   one 
dollar  each.      It  is  wortli  while  for  any  teacher 
to  possess  one   of  these  magnifiers  as  a  means 
of  interesting  her  ])upils  in  many  things. 

2.  A  bottle,  a  liroad-bottomed  one  being 
preferable  so  that  it  will  not  tip  over  easily. 
This  bottle  is  to  be  filled  with  water  m  which 
a  small  branch  of  tlie  apple  tree  may  be  placed 
to  keei)it  fresh.  A  common  ink  bottle  will  do 
to  begin  with.     Fig.  147. 

3.  A  wooden  or  pasteboard  box,  twelve  or 
fourteen  inches  square, —  a  soap  box  or  hat  box 
will  do.  In  place  of  a  co\er,  nail  or  paste 
moscpiito  netting  or  cheese  cloth  over  the  top  ; 
remo^■e  the  bottom  so  that  tlie  box  may  be 
]ila(  ed  o\er  tlie  bottle  and  the  branch  of  a]3ple 

m  it.  This  is  called  a  "  breeding-cage," 
and  its  use  is  to  keep  the  insects  from 
straying  about  the  schoolroom. 

4.  A  twig  bearing  the  egg-mass  of 
the  tent  caterpillar.  Tliese  are  easily 
found  before  the  lea\-es  appear  on  the 
apple  tree  or  tlie  wild  cherry  tree. 


/"/;'.  /./,-.       r/i,-  bolth-  -,'ilh   Ihe 

/7i7'--,\'  bi'arill:^-   III,-  i'^^:;--llia.^SLi. 
The  I.-III  ishciii-^  i.'or.'ii  lu-h<-„\ 


.Mi:Tlilll)S    OF    IISINII    THIs    Te,\E1.EI'. 

The  teacher  should  gi\'e  the  pupils  a  preliminarv  talk  on 
tents.  Speak  of  the  tents  used  b)'  Indians,  bv  armies,  by  circuses 
by  campers,  and  describe  them  eacli  in  turn.  The  teacher  should 
use  all  the  facts  at  her  disposal,  and  all  her  ingenuity  to  get  the 
children  interested  in  this  subject.  Spend  a  little  time  f(jr  two  or 
three  davs  in  discussing  tents,  and  get  the  pupils  to  tell  orallv  or 
in  essavs  all  tlie\-  know  about  tents.  \^  lien  sufficient  interest  is 
thus  aroused,  tell  them  this  :    "Tlie   reason   we    lia\e  talked   about 
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tents  is  that  we  are  going  to  study  some  little  folks  who  make 
tents  and  live  in  them.  Their  tents  are  not  made  of  bark  like  the 
Indian's  or  of  canvas  like  the  soldier's,  but  are  made  of  the  finest 
silk,  which  is  spun  and  woven  by  the  tenters  themselves.  These 
silken  tents  are  not  pitched  upon  the  ground  and  fastened  down 
by  ropes  and  pegs,  for  these  folk,  like  the  Swiss  Family  Robinson, 
live  in  trees.  Many  people  live  in  one  of  tliese  tree  tents,  and 
they  are  all  brothers  and  sisters.  Now,  just  where  these  tents  are 
made,  and  how  they  are  made,  and  what  sort  of  little  people  make 
them  are  things  which  we  shall  find  out  if  we  watch  carefully  and 
patiently." 

Lesson  I. —  The  Eggs.     Fig.   149,(7. 

The  teacher,  having  found  the  egg-mass,  should  show  it  to  the 
j)upils  and  let  them,  during  play  hours,  collect  some  for  them- 
selves. Say  that  they  are  eggs,  but  e.xplain  no  further.  Get  the 
children  to  examine  the  egg-masses  ;   ask  the  following  questions  : 

On  what  part  of  the  trees  are  these  egg-masses  found  ? 

What  is  the  shape  of  the  egg-mass?  (Bring  out  the  fact  that 
they  look  like  a  portion  of  the  twig  swollen  or  budded.) 

What  is  the  color  of  the  egg-mass  ? 

Is  there  much  difference  in  color  between  the  egg-mass  and  the 
branch  ? 

Has  this  similarity  in  color  any  use  ?  (Develop  the  idea  that 
the  shape  and  the  color  of  the  egg-mass  make  it  resemble  the 
twig  so  closely  as  to  hide  it  from  birds  or  any  animal  that  would 
be  likely  to  eat  the  eggs.) 

Does  the  egg-mass  shine  ? 

Why  does  it  shine  ?  Answer.  Because  there  is  a  coat  of  varnish 
around  the  eggs. 

Why  was  varnish  put  around  the  eggs  ?  (Get  the  answer  by 
asking  why  varnish  is  put  on  wood.  Varnish  is  put  around  the 
eggs  to  preserve  them  and  to  keep  them  dry  during  the  rains  and 
snows  of  autumn  and  winter.) 

If  the  eggs  are  near  the  hatching  period  the  varnish  will  have 
scaled  off,  revealing  tlie  tiny  white  eggs  ;  if  not,  let  the  teacher 
remove  the  varnish  with  a  knife  or  pin,  thus  exposing  the  eggs. 
If  the  teacher  has  a  lens  the  children  should  view  the  eggs  through 
it.  Exhibit  the  picture  Fig.  149,  b,  which  represents  the  eggs 
greatly  enlarged  showing  the  net-work  of  cement  which  holds 
them  in  place.  Ask  the  children  to  compare  the  shape  of  these 
eggs  with  that  of  bird's  eggs,  and  bring  out  the  fact  that  these  are 
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thimble-shaped.  Then  ask  the  pupils  to  guess  what  sort  of 
mother  laid  these  eggs,  cemented  them  fast  with  a  net\york,  and 
then  covered  them  with  a  coat  of  waterproof  varnish.  After  suf- 
ficient interest  is  aroused  on  this  point,  explain  to  them  ;  '  One 
day  last  July  a  little  moth  or  miller  was  flitting  about  the  tree 
from  which  these  twigs  were  taken.  If  we  could  have  been  there 
and  caught  her  we  should  have  found  lier  a  pretty  little  creature 
with  four  wings  covered  with  down  and  a  soft  fuzzy  body.  In 
color  she  was  a  pale  rosy-brown,  and  had  two  bands  of  pale  yellow 
across  each  front  wing."  (Call  attention  to  the  picture  of  the 
moth.  Fig.    149,  e.*) 

"This  is  the  little  mother  which  laid  her  eggs  in  a  ring  around 
the  twig  and  covered  them  with  a  waterproof  coat  to  keep  them 
safe  and  sound  untd  this  spring,  when  they  will  hatch." 

What  will  come  out  of  these  eggs  when  they  hatch?  The 
teacher  should  not  answer  this  question,  but  let  the  puipils  watch 
the  eggs  and  discover  the  answer  for  themselves. 

Place  the  twig  with  the  egg-mass  upon  it  in  tlie  bottle  of  water 
(Fig.  147).  It  will  be  best  if  this  twig  is  a  part  of  a  forked  branch, 
so  that  the  caterpillars  may  make  their  web  upon  it  (Fig.  148). 
As  soon  as  the  eggs  hatch  ask  the  following  cpiestions  : 

What  sort  of  ^■olIng  ones  hatch  out  of  tire  eggs  ? 

yVre  they  like  their  mother  ? 

What  color  are  they  ? 

^\'hy  are  their  heads  so  large  ?  Aiiswrr.  So  that  they  can  gnaw 
the  lid  off  the  egg  and  thus  get  out. 

Why  should  tlie  young  ones  of  a  ]jretty  moth  be  little  black 
■caterpillars  ? 

(Leave  tliis  answer  for  future  investigation.) 

After  the  caterpillars  hatch  it  will  be  necessary  to  bring  in  each 
day  fresh  apple  twigs  with  buds  and  leaves  on  them  so  as  to  feed 
the  little  prisoners.  It  is  very  desirable  that  they  be  kept  alive 
until  the)'  have  begun  their  wel)  and  have  molted  at  least  twice. 
If  they  show  a  disjjosition  to  wander  off,  put  the  breeding  cage 
over  the  bottle  and  branch  and  so  keep  them  confined  with  their 
food. 

To  supplement  the  study  of  the  imprisoned  caterpillars,  study 
should  be  made   at  the   same  time  of  the  insects  out  of  doors   and 


''=If  a  specimen  of  the  moth  coultl  be  oljtained,  it  would  be  much  more 
interesting  to  tlie  children  than  the  picture.  The  teacher  can  collect  or 
breed  the  irroths  in  July  to  use  the  next  spring  to  illustrate  the  lesson. 
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under  natural  cunditions.      If   none  appear  upon   an  apple  or  wild 

cherry  tree   near  the  school-house,  the    teacher   should   transfer  a 

colony  to   such   a   tree   (Fig.  148).      This   may  be 

done     by     fastening    a    twig    Avith     an     egg-mass 

upon   it  to   a    branch   of  the  tree.      If  too  late  to 

get  the  unhatched  eggs,  get  a  nest   with  the  small 

worms    in    it   and    tie 

that  to  the  convenient  j^'j:'- 

branch  instead.     This 

study    of    the    insects 

out    of    doors    is  \"er 

necessary    in     discov 

ering  their    nor  m  a 

habits. 

Lf.sson   II. 

PILLARS. 


Thk  Ca 
Fi.;.   149, 

If   the  eggs  hatch 
the  leaves  appear,  ujjor 
do  the  caterpillars  ft 

How  long  is  it  after  hatch- 
ing before  the  caterjiUlars 
commence  to  make  their 
tent  ? 

'Where  is  the  tent  alwavs 
fijrmed  ? 

Aiisuic)-.  In  the  fork  of 
the  branches. 

\\\\\  is  this  so  ? 

Answer.  The  forking  branches  offer  a  c(mvenient  support  upon 
which  to  stretch  the  tent  ■  and  when,  as  in  the  case  out  (jf  doors,  the 
tent  is  spread  in  a  fork  of  the  larger  limbs,  these  limbs  afford  two 
branching  roads  for  the  caterpillars  to  follow  in  searching  for  food. 

Let  the  pupjils  make  drawings  of  the  tent  as  soon  as  it  is  large 
enough  to  be  seen  well. 

What  is  the  color  of  the  caterpillars  when  the\'  are  a  week  old  ? 

Upon  what  do  thev  feed  ? 

At  what  time  of  da}-  do  they  feed  ? 

When  on  a  tree,  how  far  from  their  tent  do  they  go  tor  food? 

Are  the  jsaths  o\er  which  the  caterpillars  tra\el  when  sear(  hing 
for  food  marked  m  an}-  wa)-  ? 


f^S       A     voun^    colony 
uiakcrs  on  a  cJiorrv  Iroo 


I     toiil- 
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Ansu'ci-.  This  caterpillar  sjjins  a  silken  thread  wherever  it  goes 
and  therefore  leaves  a  trail  of  silk  behind  it. 

Of  ^yhat  is  the  tent  made  ? 

Compare  the  tent  with  a  spider's  web  and  note   the  differences. 

AVhere  does  the  silk  come  from,  of  which  the  tent  is  made  ? 

Aiisioci-.  The  silk  glands  nf  the  caterpillar  are  situated  near  the 
mouth,  whde  those  of  the  spider  are  on  the  rear  end  of  the 
body. 

T,i''.ss<)N  III.     H(jw    I'HE   Insects  (Irow. 

The  caterjjillars  sheil  their  skins  about  five  times.  The  first 
molt  occurs  about  three  days  after  they  hatch  ;  the  second  molt 
about  four  days  later  ;  and  the  third  molt  about  six  days  after  the 
second.  After  each  molt,  the  color  and  markings  of  the  caterpil- 
lars are  somewhat  changed.  During  some  of  the  molts  the  pupils 
should  watch  a  caterpillar  change  his  skin.  After  the  class  has 
seen  this  operation  the  teacher  may  give  the  following  lesson  : 

Where  is  \'our  skeleton  ? 

What  is  it  made  of  ? 

^\■hat  is  it  for  ?  llriug  out  the  fact  that  the  skeleton  is  a  sup- 
port for  the  muscles  and  organs  of  the  body. 

"Where  is  an  insect's  skeleton  ?  (let  as  many  answers  to  this 
(juestion  as  ])0ssible,  then  explain  : 

The  insect's  skeleton  is  on  the  outside  of  its  body  instead  of  a 
skin,  and  the  llesh  and  muscles  are  supported  bv  it  on  the  inside 
instead  of  on  the  outside  like  our  own.  .Vs  this  skeleton  is  hard 
it  cannot  stretch  ;  as  the  insect  grows  and  gets  too  large  the  shell 
bursts  open  and  the  insect  walks  out  of  it.  Now  underneath  this 
olci  hard  skeleton  a  ne\\-  one  is  formed,  which  is  soft  and  flexible 
at  first,  and  so  stretches  to  accommodate  the  growing  insect. 
After  a  little  time  this  new  skeleton  also  hardens  and  has  to  be 
shed  when  it  is  too  small  to  suit  its  owner. 

Notes  should  be  made  by  the  pupil  \\\)Q\\  the  change  of  color 
and  markings  after  the  different  molts,  and  the  process  of  molting 
should  be  described. 

Lesson  W .  'I'he  Pup.a.  Fig.  149,  J. 
In  ordinary  seasons,  about  the  middle  of  May,  the  caterpillars 
get  their  growth.  If  those  in  the  breeding  cage  have  died  or  have 
not  thrix'cd,  bring  in  a  few  full-grown  caterpillars  from  the  orchard 
and  ])ut  them  on  some  liranches  in  the  breeding  cage.  (.live  them 
fresh   food   each   day   as  long  as  they   will   eat  ;    also  place   some 
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sticks  and  chips  on  the  bottom  of  the  breeding  cage  for  the 
worms  to  "  spin  up "  on.  Then  have  the  children  observe  the 
following  things  : 

How  do  the  caterpillars  begin  their  cocoons  ? 

Where  are  the   cocoons  made  ? 

How  are  they  made  ? 

Draw  a  picture  of  a  cocoon. 

About  a  week  after  a  cocoon  is  made,  open  it  carefully  with  a 
pair  of  scissors  so  as  not  to  hurt  the  inmate,  and  let  the  pupil  see 
the  change  that  has  come  over  the  caterpillar, 

Have  the  pupils  describe  the  pupa. 

Let  the  pupils  make  drawings  of  the  pupa. 

The  moths  will  hardly  emerge  from  the  cocoons  until  after  tjie 
close  of  the  school  term.  The  children  should  be  encouraged  to 
gather  the  cocoons  from  the  fences  around  the  orchards  and  from 
the  sticks  and  the  branches  on  the  ground  and  to  carry  them  home. 
The  cocoons  may  be  placed  in  pasteboard  boxes  and  kept  until 
the  moths  emerge,  about  the  middle  of  July. 

Lessun  A^.     Destroying  the  Caterpillars. 

After  the  caterpillars  are  fully  grown  and  all  the  processes  of 
growth  have  been  observed  by  the  pupils,  the  teacher  should  give 
a  lesson  upon  the  injury  which  they  do  to  trees  and  the  necessity 
of  keeping  the  orchards  free  from  these  pests.  This  lesson  should 
be  given  guardedly  so  as  not  to  encourog;";  the  children  to  cruelty 
in  killing  insects.  The  teacher  should  always  try  to  inculcate  in 
the  child  reverence  for  life,  that  wonderful  force,  which  we  can  so 
easily  take  from  a  creature  but  which  we  can  never  give  back. 
It  is  better  to  appeal  to  the  child's  sense  of  justice  in  giving  this 
lesson.  The  teacher  may  vary  it  to  suit  her  own  ideas,  but  in  sub- 
stance it  might  be  given  somewhat  as  follows  : 

"  All  life  is  sacred  ;  the  smallest  worm  has  as  good  a  right  to  live 
in  the  sight  of  God  as  you  or  any  child  has.  I.^ife  should  never 
be  taken  except  «-hen  necessary.  However,  no  one  has  the  right 
to  interfere  with  the  rights  of  another.  Neither  the  child  nor  the 
worm  has  any  right  to  tresjjass  upon  the  property  of  any  one  else." 

"  Let  us  see  whether  these  caterpillars  are  trespassers  or  not. 
The  farmer  works  hard  to  earn  the  money  to  buy  the  land  upon 
which  the  orchard  is  planted  ;  he  works  hard  to  earn  the  money 
with  which  to  buy  the  young  trees  ;  he  works  hard  to  set  out  the 
trees  and  cultivate  the  orchard  ;  therefore  the  orchard  and  the 
fruit  of  it  are   his   property,  and  he  has  a  right  to  drive  away  all 
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thieves.  ]f  men  or  children  steal  the  fruit,  he  has  a  right  to 
appeal  to  the  law  and  have  them  fined  or  imprisoned.  If  worms 
come  and  injure  the  tree  by  eating  up  tlie  foliage,  he  has  a  right 
to  keep  them  out  if  he  can.  The  leaves  are  necessary  to  the 
tree,  for  if  they  are  destroyed  the  tree  cannot  get  the  air  it  needs 
to  keep  it  vigorous  and  enable  it  to  mature  its  fruit.  We  have 
seen  that  these  caterpillars  destroy  the  leaves,  and  thus  do  great 
injurv  to  the  apple  crop.  \Ve  therefore  liave  a  right  to  destroy 
these  little  robbers,  as  that  is  the  only  way  we  can  keep  them  out 
of   our  orchards." 

How  can  the  cater](illars  Ije  destroyed  ? 

The  egg-masses  can  be  collected  in  winter  and  early  spring 
from  young  orchards,  and  burned. 

Tie  bits  of  suet  or  fresh  fat  pork  to  the  branches  of  the  trees 
and  thus  induce  chickadees,  nuthatches,  and  woodi)eckers  to  visit 
the  orchard  in  winter.  These  birds  will  destroy  eggs  and  cocoons 
of  the  tent  caterpillar,  and  of  other  insect  p)ests  also. 

In  large,  old  trees,  we  must  wait  until  later.  Ask  the  pupils  the 
following  questions  : 

At  what  times  did  we  find  the  «orms  in  their  tents  ?  AiiS7i.<i:r. 
Early  morning  ;   late  afternoons  ;    and  during  cold,  dark  days. 

If  we  should  destroy  the  tents  in  the  middle  of  a  warm,  sunny 
day,  what  would  happen  '  Aiisiccr.  The  caterpillars,  being  out 
feeding  on  the  lea\es,  would  not  Ije  hurt,  and  as  soon  as  they 
came  back  would   make  another  tent. 

If  the  tent  is  destro\-ecl  in  the  early  morning  or  late  afternoon 
or  on  a  cold,  dark  day,  what  would  happen  ?  Aiiswfr.  The  cater- 
liillars,  all  being  in  the  tent,  would  be  destroyed. 

How  niav  the  tents  be  destroyed  ?  Aiisiut-r.  V>x  wiping  them  out 
with  a  long  jjole  on  one  end  of  which  is  wound  a  rag  saturated 
\\'ith  ker(jsene.      Or  bv  burning  them  out  with  a  torch. 

Is  it  best  to  destroy  the  caterpillars  earl)-  in  the  season,  while 
thev  are  still  small,  or  to  wait  until  they  are  large  and  are  about 
read)'  to  pupate. 

If  the  trees  were  spraj'ed  with  Paris  green  in  the  early  spring, 
what  would  happen  ?  Answer.  Tlie  caterpillars  would  be  killed  as 
soon  as  they  began  to  eat,  when  the)'  were  first  hatched. 

When  these  caterpillars  feed  on  the  lea\-es  of  wild  cherry  they 
are  doing  no  damage  to  an  orchard.  Therefore,  when  the  tents 
appear  on  wild  cherry  trees  ha\-e  we  any  right  to  destroy  them  ? 
A/isiuiT.   The  wise  and  careful   farmer  does    not  allow  wild  cherry 


Sdmk  Ticn  i-Makers. 


235 


trees  tu  grow  along  his  fences  if  they  will  become  breeding  places 
for  insect  enemies  which  will  next  year  attack  his  orchards. 


Fig    14Q       The-   Curious  History  of  o    Tnil  CitorpiUar. 

a,    Tlii    massd<   of  egx's  on  l/ie    /wlf;.i   0/  an    apf-l,-   Ir,;-.     I,,    Tfn'j-^CK^   ,n/arx,-i/ . 
^rown  catcr/'iUar.     t/.   Cocoons.     l\    TJu-  tnotli^  or  adult  inseot. 
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MOSQUITOES.- 

Bv   ArARV    ROGERS   iMILI.KK. 

"Nature-Study   is   k-arninij   those   things   in   nature   that    are    hest   wortli 
knowing,  to  the  end  of  doins;  tliose  things  tliat  make  life  must  worlli  living." 

—  Professor   IIouoe  in  XatuyL-Slmlv  and  Li /\\ 

PITE  of  all  the  efforts  of  scientists  and  nature-students 
to  popularize  the  mosquito,  its  reputation  as  a  public 
nuisance  is  as  well   sustained  as  ever,  and  it  seeins 
destined    to    remain    as    unpopular    as    were   its 
ancestors.     There  is  no  doubt  that  these  crea- 
tures  "abound"   and   that    "they    are   great 
annoyances    to  both   man    and    animals,"  as 
^^^  Dr.  Howard  tells  us  in  "  The  Insect  Book  ;  " 

.    but  he  has  laid  a  new  and  even  more  deadly  sin 
at  their  door  in  stating,  as   he   does  in  no  uncer- 
-;         "  ■       tain  terms,  that  "  they  are  active  agents  in  the  trans- 
fer of  disease." 
There  seems   to   be   no   escape  from  the    attention  of  these  per- 
sistent "  imps  o'  evil."     Though  we  travel  to  far  Alaska  or  to   icy 
Greenland    we    cannot    he    free.      Since  we   are  doomed   to    exist- 
ence in  the   same  world  with  the  mosquito  it    loehooves  iis   to   dis- 
cover, if  possible,  some  way  to   turn  the   creature   to   account  for 
our  entertainment  or  instruction.      Forget  for  the  moment  that  you 
despise  mosquitoes,  and  let  us  study  their  wa3's.     By  making  its  life 
history  the  subject  of  some  of  our  lessons  we  may  at  least  learn  how 
the  mosquito  lives  and  develops  ;   and  later  we  can  turn  this  knowl- 
edge to  practical  account.     Since  for  many  generations  these  crea- 
tures have  made  the  human  race  the  subject   of   insistent  study,  it 
is  no  more  than  fair  that  the  tables  should  be  turned  ! 

You  are  not  good  nature-students  until  you  have  recognized 
and  overcome  your  prejudices.  You  read  the  life  history  of  the 
rabbit  and  you  think  you  hate  its  enemies.  You  watch  a  family 
of  foxes  with   their  cunning  ways,  and  the  mother's  care  for  her 
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young  and  you  cannot  help  sympathizing  with  them  in  their 
struggle  for  existence.  Every  creature  in  its  turn  becomes  inter- 
esting to  you  -when  you  find  yourself  wondering  about  how  it 
makes  its  home,  rears  its  young,  and  gets  its  food.  As  you  get 
nearer  to  nature  you  will  cease  to  feel  any  pride  in  the  fact  that 
you  '■  hate  "  snakes,  mosquitoes,  and  all  such  "  varmints."  Indeed 
that  hatred,  born  of  ignorance,  will  have  given  pjlnce  to  sympathy 
and  interest.     Ycu  ha^-e  a  new  jjoint  of  view. 

One  of  tlie  first  questions  asked  of  the  returning  animals  in 
early  spring  is,  "  How  have  you  spent  the  winter  ?  "  The  bluebird 
and  tlic  robin  show  no  signs  of  weariness  after  their  long  flight 
from  the  South.  The  "  woolly  bear  "  caterpillars  look  just  as  they 
did  in  October.  The  early  liutterflies  are  a  trifle  worn  and  shabby 
after  their  hibernation.     But   who  has   thought   to  inquire  where 

and  how  the  mosquito  has  spent  the 
cold  season  ?  "  Who  cares,"  one  may 
sav,  "  so  long  as  they  don't  stay  around 
where  we  are  as  tliey  did  last  summer?" 
Suppose  we  make  it  our  business 
from  now  on  to  care  about  such  things,  and  to  inquire  into  the 
ways  our  plant  and  animal  neighbors  ha\-e  of  li\'ing  and  of  get- 
ting a  li\ing.  Are  you  quite  sure  that  the  mos(|uitoes  have  not 
spent  their  winter  under  )our  protection?  If  in  Apjril  you  had 
had  occasion  to  frequent 
either  garret  or  cellar 
there  you  might  li  a  v  e 
found  tliem,  l!y  dozens 
and  scores  thev  were 
waiting  for  the  return  of 
warm     weather     to     free 

them.  I\Ian\'  of  tliem  winter  not  as  eggs,  larvx,  or  pupae,  but  as 
winged  adults,  as  iiiosqiiifocs.  This  ratlier  interferes  with  the  pre- 
^•alent  noti(.)n  that  mosquitoes  live  but  for  a  day.  Would  that  this 
were  true,  and  miglit  that  da\'  be  short  i 
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The  Life  Historv  cu-  thi'.  Mosquito. 

Tlie  life  history  of  a  mos(piito  is  in  four  chapters,  some  of 
whicli  are  exceedingly  short,  others  long.  The  length  of  each 
may  be  varied  by  the  weather  and  the  season.  I^Ioisture  and 
warmtli  are  particularly  ad\-antageous  to  the  rajjid  development 
of  these  creatures.      Ten   days   in   hot   weather   ma\-   be   sufficient 
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time  for  the  growth  of  a  generation  of  them,   from   egg    to   adult. 

There  are  many  generations  in  a  year. 

The  larvre  of  mosquitoes   are   aijuatic.     They   live   in   stagnant 

water  ever\\vhere,  in  ponds,  swamps,  ditches,  puddles,   rain-water 

barrels,  and  horse-troughs.      In  earlv  spring  the  female  mosipiito 

that  has  wintered   in   vour  garret  will  probably   go   to   the   nearest 

rain-water  barrel  or  ^\•ater-tank.      She   finds    her   way   by   instinct, 

before  the  sun  is  uj).     When 

you    go    to    re|)lenish    )"our 

pitcher  you  will  find  a  little 

flat    cluster    of  eggs   like    a 

tiny  raft  floating  on  the  sur- 
face (Fig.  151).  It  is  dark- 
colored  and  the  chances  are 

you  will  not  see  it  unless   it 

gets  into  vour   pitcher.      By 

two  o'clock  in  the  afternoon 

there    may   be   from   two   to 

four    hundred    liyely     little 

wigglers  in  the  water.     Pos- 

sil)ly  they  will  wait  until  the 

following     day.      'I'hey     all 

hatched    from    the    eggs    of 

one  mosquito.     They  hitch  and  twitch  about  in  the  water,  coming 

often  to  the  surface  and  hanging  there  for   a   moment   (Fig.    15^). 

You  call  them   "wigglers."      liut   did   you   ever   wonder  why   they 

wiggle,  why  they  come  so  often 
to  the  surface,  and  why  they 
thrust  up  the  little  tube  which 
projects  from  near  the  end  of 
the  body?  Did  you  ever  ask 
what  they  find  to  eat  in  the 
water,  and  how  they  eat  it  ? 

The  lar\al  stage  lasts  about 
ten  days  in  hot  summer  weather, 
but  longer  when  the  daj's  are 
cool.  Then  comes  a  change  in 
form  into  the  pupa  (Fig.  153). 
The  creature  is  still  acti\-e  and 
aquatic,  though  no  food  is  taken. 
■]-hc  aclivc pupa.  It  does  not  stay  long  awa_\'  from 
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tlie  surface  while  in  this  stage.  Finally,  after  two  or  more  da)'S 
as  a  pupa,  the  full-grown  mosiiuito  emerges  and  takes  wing,  lea^'- 
ing  its  pupa  case  floating  on  the  top  of  the  water  like  a  forlorn 
little  derelict. 

Enemies  dv  the  MfisQurro. 
Besides  man,  the  mosciuito  has  man\-  natural  enemies.  In  the 
water  especially  the)'  fall  easy  victims  to  tlie  thousand-and-one 
insect  ogres.  The  nvmphs  of  dragon-flies  are  especially  fond  of 
wigglers,  and  there  has  l)een  much  said  and  written  about  raising 
dragon-flies  as  a  safeguard  against  mosquitoes.  Most  of  the  pre- 
daceous  insects  which  li\-e  in  still  water  feed  on  young  mosqui- 
toes, while  the  adults  often  fall  pre)'  to  their  niore  swiftl)'  flying 
insect   neighbors. 

How  TO  Study  the  Mosquito. 
( )\'er  and  around  the  tumbler  place  a  piece  of  close-woven  mos- 
cpiito  netting  to  confine  tlie  adult  insects.  A  glass  tumbler  two- 
thirds  full  of  rain-water,  a  little  (duster  of  eggs,  or  a  half  dozen 
wigglers,  a  keen  obser\er,  and  )'ou  have  a  nature-study  opportunit)' 
not  to  be  surpassed  in  tlie  finest  laborator\'.  If  you  have  already 
seen  a  jiart  of  the  life  liistor\',  do  not  be  satisfied  until  you  have 
completed  your  chain  of  (jl)ser\'ations.  (Set  the  eggs  ;  watch  the 
hatching,  the  molting,  the  transformations.  See  everv  stage.  Learn 
somctliing  new  ever}-  time  ^ou  look  at  the  wiggler  or  the  mature 
mosquito.  It  is  not  at  all  necessary  that  •\'ou  let  tliese  insects 
escape  into  the  school-room  and  cause  trouble. 

Tliose  who  wish  more  minute  description,  with  many  illustra- 
tions of  mosquitoes  of  different  kinds,  should  obtain  from  the 
Division  of  Publications,  Department  of  .Agriculture,  the  pub- 
lished results  of  Dr.  L.  ().  Howard's  studies  of  mosquitoes. 
In  this  jiamphlet,  from  which  the  drawings  in  this  lesson  are 
copied,  the  subject  of  the  transfer  of  disease  germs  by  mosquitoes 
is  very  thoroughly  discussed,  ^^'ith  pictures  ^\•hich  distinguish 
between  the  common  mosquito  and  those  whicli  transfer  malaria 
and  other  diseases. 

Those  scientists  who  had  to   do  with   the  naming  of  the  many 

species    of    mosquitoes    had    certainly    a    sense    of    humor.     One 

would  think  they  named  the  creatures  according  to   the   mildness 

or  malignity  of  their  bite.     A  few  of  the  names  are  as  follows  : 

Cule.x;  e.Ycitans  Cule.\  stimulans 

Cule.v  pungens  Cule.x  perturbans 

Culex  irritans  Ciilex  excrucians 
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THE   CRUSADE   AGAINST   MOSftUITOES. 

!!v  M.    V.    SLINGERLANIl. 

There  is  now  a  world-wide  crusade  against  mosquitoes,  extend- 
ing from  the  wilds  of  Africa  through  the  noted  malarial  districts 
ot  Italy  to  America.  In  America  a  National  iSIosquito  Extermina- 
tion Society  has  been  formed.  This  extensive  crusade  is  due  to 
the  practical  demonstration  that  some  kinds  of  mosquitoes  may 
transmit  malaria,  yellow  fever  and  probably  other  diseases  of 
human  beings. 

All  mosquitoes  must  have  water  in  which  to  develop,  and  the 
.-arfare  against  them  consists  largely  in  destroying  their  watery 
breeding  grounds.  This  is  being  done  on  a  large  scale,  either  by 
draining  or  by  filling  in  marshes,  pools,  and  similar  places  which 
often  swarm  with  the  "  wigglers."  Large  areas  of  such  mosquito- 
breeding  waste  lands  in  New  Jersey  and  on  Long  Island  are  thus 
being  reclaimed  and  the  mosquito  nuisance  largel)^  abated. 

Aquaria,  rain  barrels,  tanks,  small  ponds  and  similar  places  can 
be  kept  free  from  the  "  wigglers  "  by  introducing  small  fish,  as 
gold  fish  or  silver  fish,  sunfish,  "  killies,"  roaches  or  minnows. 
An  interesting  and  instructive  object  lesson  could  be  given  by 
putting  a  few  minnows  from  a  near-by  brook  into  the  school 
aquarium  or  into  a  specially  prepared  glass  dish  well  stocked  with 
the  ''  wigglers." 

One  can  easily  prevent  mosquitoes  from  breeding  in  rain  bar- 
rels or  tanks  by  covering  them  with  mosquito  netting. 

Another  practicable  and  successful  method  is  to  pour  or  sprinkle 
kerosene  oil  every  two  or  three  weeks  in  a  thin  film  over  the  sur- 
face of  cesspools,  rain  barrels,  tanks,  ponds  or  any  other  body  of 
sluggish  water  where  the  "wigglers"  are  found.  This  oil  film 
kills  the  "  wigglers  "  (both  larvffi  and  pupje)  by  preventing  them 
from  getting  to  the  surface  to  breathe,  and  it  also  prevents  the 
mother  mosquito  from  laying  her  eggs  on  the  water.  There  are 
patent  preparations  or  oils  which  penetrate  all  through  tlie  water, 
killing  the  "wigglers"  but  spoiling  the  water  for  general  use,  so 
that  such  oils  are  usually  applied  only  to  infested  cesspools,  sewer 
basins,  or  manure  pits. 

By  a  little  concerted  effort  of  local  officials,  individuals,  (jr  by 
the  school  children  in  applying  whichever  of  the  above  methods 
is  most  practicable,  much  interesting  and  valuable  work  could  be 
accomplished  and  the  pestiferous  mosquito  largely  eliminated  in 
many  localities. 
16 
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THE  WAYS  OF  THE  ANT.* 

Hv  ANNA  BOTSFORD  COMSTOCK. 

OR  man\-  jears  ants  liave  been  recognized 
as  among  the  most  interesting  of  the 
little  animals  that  people  our  fields. 
However,  not  until  recentl)'  have  we  begun 
to  understand,  even  in  a  small  measure, 
their  economic  importance  and  the  part 
they  play  in  maintaining  the  balance  in 
insect  life.  Therefore,  we  shall  give  a  few 
studies  of  ants  and  their  ways,  and  as  a 
knowledge  of  their  habits  is  necessary  to 
begin  with,  we  will  take  up  the  ant-nest  first. 

An  Ant-Nest. 

Two  panes  of  glass  laid  flat  one  on  the  other  with  a  space 
between  of  one-eighth  of  an  incli  or  less,  these  panes  covered  with 
a  piece  of  dark  paper  or  wood  to  keep  out  the  light  and  then 
placed  on  something  that  will  allow  them  to  be  surrounded  by 
water  ;  a  bit  of  lilotting  paper  two  inches  square,  dampened  and 
placed  at  one  end  of  the  glass  chamber  —  these  are  all  the  materials 
and  the  art  necessary  for  the  construction  of  a  perfectly  equipped 
ant-nest. 

Once  we  wished  to  make  an  ant-nest  hurriedly,  and  this  is  the 
way  we  did  it  :  we  chose  an  agate  wash  basin  (Fig.  154),  as  this 
would  not  rust,  and  filled  it  half-full  of  water  ;  in  this  we  made  an 
island,  b\'  jjlacing  in  it  a  three-pint  agate  basin  turned  bottom  side 
up.  ^\'e  took  two  discarded  negatives,  size  4.\:5  inches,  and  cleaned 
off  the  films  ;  then  we  placed  one  of  tlie  pieces  of  glass  on  the 
basin-island,  took  the  stumps  of  four  burnt  matches  and  placed 
one  on  each  side  of  tliis  glass  near  its  edge  ;  then  we  placed  the 
other  piece  of  glass  on  top,  letting  it  rest  on  the  matches  to  make 
a  chamber  just  high  enough  for  the   ants  to   live  in    comfortably. 
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This  done,  we  took  the  cover  of  a  cigar-box  and  cut  it  down  to 
the  size  of  the  negatives,  jjut  a  screw-eve  in  the  center  to  lift  it 
1))'  and  placed  it  on  top  of  the  up]jer  glass  to  make  the  chamber 
below  quite  dark.  Then  we  took  a  trowel  and  fruit-can  and  went 
after  some  inhabitants  for  our  island.  Me  went  to  an  open 
jjasture  and  turned  over  stones  until  we  found  beneath  one  a  heap 
of  yellowish  grain-like  pujire  and  little  translucent  whitish  bodies, 
which  we  knew  were  lar\-M,  all  being  cared  for  by  swarms  of 
worker-ants.  One  of  us  pushed  the  trowel  beneath,  taking  u]) 
dirt  and  all,  while  the  otiier  held  the  can  open,  into  wliich  the 
trowel  was  emptied.  We  hastened  back  and  as  gently  as  possible, 
taking  care  to  hurt  none  of  our  little  captives,  placed  the  contents 
of  the  can  on  the  toji  of  the  nest. 

As  the  first  thought  of  an   ant   is  never  for  its   own   safetv,  but 
for  the  safet\'  of  its  infant  sisters,  the  little  workers  began  to  hunt 


I^^g.  1^4.     A}i  iniprovist-d  ant-iiesf. 


for  a  safe  and  dark  place  in  wliich  to  stow  away  their  charges. 
In  running  about  they  soon  discovered  the  space  between  the  two 
])ieces  of  glass  and  in  a  few  hours  the  young  ones  were  moved  into 
the  new  quarters.  Then  we  cleaned  away  the  earth  on  top  of  the 
nest,  and  by  lifting  the  cover  we  were  able  to  see  all  that  was 
going  on  within.  The  water  in  the  wash-basin  jirevented  any  of 
our  uneasy  captives  from  escaping,  as  these  little  jjeople,  so  clever 
in  most  things,  have  ne\'er  yet  mastered  the  art  of  swimming. 

I  have  an  ant-nest  on  my  tal)le  as  I  write,  shown  in  Fig.  156. 
Instead  of  matches  to  keep  the  two  pieces  of  glass  apart  I  have  a 
narrow  strip  of  canton  flannel  glued  around  the  edge  of  the  glass 
floor  e.xcept  for  t«'o  little  doors  at  the  opposite  corners  ;   there   is 
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also  a  narrow  strip  of  cloth  partitioning  the  chamber  into  two 
rooms  with  a  door  at  one  end.  One  room  1  left  empty  and  in  the 
other  I  placed  a  bit  of  blotting  paper  which  I  keep  damp  by  occa- 
sionally adding  a  few  drops  of  water.  The  nest  is  placed  upon  a 
piece  of  plank  18  inches  scpiare.  Around  the  plank  near  the  edge 
is  a  groove  about  an  incli  deep  made  with  a  chisel  and  kept  full 
of  water,  so  that  my  ants  have  a  castle  with  a  moat.  It  was  nec- 
essary to  paint  this  bit  of  plank  thoroughly,  above  and  below,  to 
keep  it  from  warping. 

The  ants  in  mj-  nest  I  found  on  a  hillside  beneath  a  stone  ;  they 
are  brownish  with  yellow  legs  and  a  little  less  than  a  quarter  of 
an  inch  in  length.  Tliey  were  stupid  at  first  and  would  not  dis- 
cover  the    chamber    prepared    for   them,  but    persisted    in  hiding 
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their  young  under  bits  of  earth  which  were  brought  in  with  them. 
So  I  made  a  scoop  of  a  sheet  of  writing  paper  and  with  it  placed 
a  heaj)  of  the  young,  with  a  fe«'  of  the  nurses,  in  the  empty  cham- 
ber, then  put  on  the  glass  ceiling  and  rover  and  left  them.  In  a 
few  hours  the  whole  colon)-  had  mo\-ed  int<"j  tliis  chamber,  bat 
evidently  it  was  not  luimid  enough  for  the  liealth  of  the  young,  and 
by  the  ne.vt  morning  the  pupfe  and  larwe  and  eggs  were  all  in  the 
other  chamber  arranged  around  the  edges  of  the  1)lotting  paper. 

What  I  ha\'e  seen  of  interest  in  this  nest  on  m\'  tajjie  would  fill 
a  small  volume,  if  written  out  in  detail.  Just  now  a  worker 
approached  a  pupa,  that  apjjcars  through  the  lens  like  a  little  bag 
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of  meal  tied  at  one  end  with  a  black  string  ;  she  examined  it  care- 
fully with  her  antenna;  and  concluded  it  needed  to  be  moved,  and, 
though  it  is  as  large  as  she,  picked  it  up  in  her  jaws  and  carried 
it  to  a  position  which  she  regarded  as  more  favorable.  Then  she 
approached  a  larva  which  looks  like  a  little  crook-neck  squash, 
imiuired  as  to  its  needs  with  her  antennae  and  then  cleaned  it 
with  her  tongue,  as  a  cat  licks  a  kitten,  and  fed  it.  Her  ne.\t 
duty  was  to  pick  up  a  whole  bunch  of  little  white  oblong  eggs 
and  scurry  off  with  them  to  get  them  out  of  the  light.  Then  she 
stopped  to  help  another  worker  to  straighten  out  the  soft  legs  and 
antenni-B  of  a  pale,  new  sister  that  was  just  emerging  from  the 
pupa  skin.  By  the  time  I  had  seen  as  much  as  this  I  felt  it  my 
duty  to  replace  the  cover,  as  the  light  greatlv  disturbs  the  little 
captives.  It  is  said  that  if  a  vellow  glass  be  used  for  the  upper 
piece,  the  ants  feel  that  thev  are  in  darkness,  and  their  actions 
may  be  watched  constantl)'  without  disturbing  them. 

For  a  permanent  nest,  it  is  necessar\'  to  secure  a  queen,  which 
lays  all  the  eggs  for  the  colony.  She  ma\'  be  recognized  by  her 
larger  size  and  may  sometimes  be  found  in  a  nest  under  the 
stones.  However,  it  is  so  difficult  to  obtain  a  queen  that  I  more 
often  bring  in  the  voung  and  tlie  workers;  the  latter  will  be  con- 
tent as  long  as  they  ha\'e  tlie  babies  to  feed  and  bring  up;  when 
finally  this  is  accomplished,  I  usually  take  my  colony  back  to  its 
nest  in  the  field,  where  it  is  made  most  welcome.  This  may  seem 
sentimental,  l)ut  after  vou  have  watched  these  little  people  work- 
ing so  hard  and  taking  such  devoted  care  of  their  baby  sisters 
and  doing  so  many  wise  tilings  in  their  home,  vou  will  be  loth  to 
let  the  tinv  creatures  die  of  discouragement  because  thev  have 
nothing  else  to  do,  and  you  will  be  still  more  loth  to  let  them 
loose  to  scatter,  bewildered  and  helpless,  o\er  a  strange  earth. 
However,  I  have  to  be  \-ery  careful  and  mark  the  nest  to  which 
they  belong,  for  if  I  should  put  them  near  another  colony,  my 
poor  captives  would  soon  die  inglorious  deaths. 

Food  which  Ave  pro\'ide  for  the  ants  in  captivitv  should  be 
\-aried  and  should  lie  put  on  the  island,  rather  than  in  the  nest  as 
we  may  thus  be  able  to  better  clean  away  the  refuse.  Crackers 
or  bread  soaked  in  sweetened  water,  sponge  cake,  berry-jam, 
sugar,  bits  of  raw  meat,  yolks  of  hard  boiled  eggs  crushed,  freshly 
killed  insects  or  earth-worms,  all  may  prove  acceptable  to  our 
little  friends.  Their  food  may  be  soft  but  should  not  be  in  a  fluid 
state. 
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Questions  About  Ants. 

If  you  have  not  iiiaJe  an  ant-ncst  and  observed  the  ant  as  indicated, 
make  some  field  observations.  These  may  be  made  ivith  the  naked  eye, 
or  loiih  a  tripod  tens.      Such  a  /ens  costs  about  thirty- five  cents. 

1.  Have  you  e\er  seen  an  ant-hill?     If  so,  describe  it. 

2.  Do  all  ants  build  mound  nests? 

3.  In  what  situations  haxe  you  found  ant-nests  ? 

4.  How  many  kinds  of  ants  do  you  know  ? 

5.  Have  you  ever  seen  \\-inged  ants?  If  so,  describe  the 
experience. 

6.  ^\'hat  is  the  reason  for  a  winged  form  of  ants  ? 

7.  Have  you  obser\ed  ants  meet  and  "  converse  "  with  each 
other  ?     If  so,  how  did  the)-  do  it  ' 

S.  Ha\'e  you  seen  the  ants  carrying  their  )'oung  ?  If  so,  how  do 
they  do  it  ? 

9.  If  you  have  made  an  ant-nest,  tell  what  you  have  seen  going 
on  within  it. 

10.  Tell  any  experiences  you  have  had  with  ants,  that  show  their 
courage,  energy  or  cleverness. 


Fi'^\  /j6.       I'liioz'crctl     aiil-)icsl,     vic'vcd    from     above,     loolcing 
iJtroii;^Ji  Itio  gloss  idling. 

The  'Mhilc  pi,-ccs  ariouid  tin-  ivr't'.-.t  aiot  at  t/ir  iriitoy  arc  shifts  0/  caiiloji  Jlauocl,  faroniii; 
'.oalls  and part!l!,ui  la  Ihc  11,  si.  i\'alc-  the  dears  at  the  leiver  left  and  ii/'/u-r  right  hand 
earners  and  at  lo-.eer  end  af  the  fart  Ulan .  The  fleee  a/  hlotting  pafer  In  tin'  Lh  amber  at  the 
left  chaneed  to  haTe  a  futnre  0/  an  eagle  npjn  It.  The  small  vdille  ahjeets  are  fufie, 
assorted  In  heafs. 
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Ants  and  their  Herds.* 

Very  soon  after  the  green  leaves  come,  one  may  notice  that  the 
ants  seem  to  be  greatly  interested  in  getting  to  the  tops  of  trees, 
bushes  and  vines.  If  one  watches  for  only  a  short  time,  he  may 
see  them  hastening  up  and  down  witli  that  important  ant-air  which 
savs  plainly,  "There  now,  don't  hinder  me,  I  liaven't  a  moment  to 
waste."  If  we  should  follow  with  our  eyes  one  of  these  hurried  six- 
footed  Marthas  on  her  way  up  a  tree,  we  would  find  that  her  busi- 
ness was  that  of  milk-maid.  Her  cows  are  there  pasturing  on  the 
leaves  overhead,   and   she  hastens  to  them   coaxing  for  the  milk, 

which  is  a  clear  drop  of  sweet 
honeydew.  For  many  years 
entomologists  repeated  the 
statement  that  the  honeydew 
secreted  by  aphids  or  plant- 
lice  for  the  use  of  the  ants 
came  from  the  two  little  tubes 
on  the  liack  of  the  insect.  It 
is  easy  to  see  how  this  mistake 
came  about  ;  the  tubes  were 
tliere,  and  so  was  the  honey- 
dew ;  tlie  tubes  suggested  a 
cow's  udder,  and  as  the  ants 
use  the  honeydew  the  natural 
inference  was  that  it  came  from 
the  tubes.  This  interesting 
error  has  been  printed  in  so 
.■'*}j  many  honorable  books,  that  it 
'  has  become  a  classic.  As  a 
Z^/v-.  fj7.     A\ku-  inUsted  iviih  aphid,  or     j^^tter  of  fact,  the  caterpillars 

of  our  little,  blue  butterflies  do 
have  glands  on  the  abdomen  which  secrete  honeydew  for  the  use 
of  the  ants  ;  but  the  honeydev.'  of  the  plant-lice,  like  honey  itself, 
is  manufactured  in  tlie  alimentary  canal,  and  issues  from  it. 
(.)bser\"ations  lia^-e  shown  that  each  indi\'idual  plant-louse  may 
produce  from  ri\-e  to  seven  drops  of  honeydew  in  twenty-four  hours. 
If  our  cows  could  produce  as  much  in  proportion,  then  a  good 
llolstein  would  give  something  like  six  thousand  pounds  of  milk 
per  da)',  and  would   be   a   highly  profitable  animal   to  have  in  the 
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dairy.  Although  the  honeydew  does  not  come  from  the  little 
tubes  on  the  back  of  the  plant-louse,  yet  those  tubes  have  their 
uses.  I  once  observed  a  young  spider  approaching  an  aphid, 
which  was  facing  its  enemy.  As  the  spider  ajjproached,  the  aphid 
lifted  its  abdomen,  and  thrust  one  of  these  tubes  over  directly  in 
the  spider's  face,  and  on  this  tube  there  suddenly  appeared  a  little 
ball  of  yellow  wax.  The  whole  act  «'as  so  like  a  pugilist  thrusting 
his  fist  in  his  enemy's  face  that  I  laughed.  The  spider  retreated 
and  the  aphid  let  its  abdomen  fall  back  in  its  natural  position,  but 
the  little  wax  ball  remained  for  some  time  on  the  tip  of  the  tube. 
A  German   scientist,  Mr.   Busgen,  of  the  University  of  Jena,  dis- 


Fig.  1^8.     A  stabh'  made  by  ants  for  plant-lice. 

covered  that  a  plant-louse  smeared  the  eyes  and  jaws  of  his  enemy, 
the  aphis-lion,  with  this  wax  which  dried  as  soon  as  applied.  In 
action  it  was  something  like  throwing  a  basin  of  paste  at  the  head 
of  an  attacking  party.  Mr.  Busgen  discovered  that  the  aphis-lion 
tlius  treated  was  obliged  to  sto]j  and  clean  himself  before  he  could 
go  on  with  his  hunt,  and  meantime  the  aphid  walked  off  in  safety. 
The  honeydew  is  excreted  in  such  quantities  that  often  the 
pjavement  beneath  trees  may  be  seen  to  be  spattered  V))'  the  drops 
of  this  sweet  rain.  It  seems  to  be  excreted  solely  for  attracting 
the  ants.  In  return  for  this,  the  ants  give  care  and  protection  to 
their  herds.     They  sometimes  take  tlieni  into  tlieir  nests  and  care 
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for  them.  In  one  case,  at  least,  one  species  of  ant  Iniilds  for  r>ne 
species  of  aiihid  (wliicli  li\'es  upon  dogwood)  a  little  mud  stable 
which  protects  the  aphids  from  all  enemies.  This  stable  is  neatly 
])laced  at  the  fork  of  tlie  twigs  and  has  a  little  circular  door  by 
which  the  ants  may  enter  (Fig.  158).  The  ladv-l)ug  larva;  and  the 
ant-lions  Ijoth  feed  \'oraciouslv  on  the  aphids  ;  an  ant  will  attack 
single-handed  one  of  these  depredators,  although  it  be  mucli  larger 
than  herself,  and  will  dri\'e  it  awav  or  perish  in  the  attempt. 

Some  so-called  practical  people  sa\-,  "  Let  us  study  only  those 
things  in  Nature  that  affect  our  pocketbook,  and  not  waste  our 
time  studying  irrelevant  things."  If  this  spirit  had  animated  sci- 
entists from  the  first,  many  of  the  most  important  economic  dis- 
coveries would  ne^•er  ha\e  been  made.  This  relation  of  ants  to 
aphids  is  an  example  to  the  point.  For  a  hundred  vears  has  the 
fact  been  known  that  ants  use  the  aphids  for  their  co«'s,  and  the 
[iractical  men  said,  "This  is  a  verv  prettv  story,  but  what  we  want 
is  some  method  of  killing  the  aphids."  It  remained  for  Professor 
Forbes,  of  Illinois,  to  show  the  practical  application  of  this 
"prettv  storv  "  in  the  life  histor\'  (jf  the  corn-root  plant-louse, 
which  did  great  damage  to  the  corn  crop  of  the  West.  These 
plant-lice  winter  in  the  ground  where\'er  thev  chance  to  lie  left  by 
the  dying  roots  of  the  last  \"car's  crop,  and  with  their  soft  bodies 
could  ne^-er  work  their  H-a\-  in  the  hard  earth  and  to  the  roots  of 
the  newlv-planted  c<jrn  in  the  spring.  Professor  Forbes  discov- 
ered that  the  ants  in  these  infested  fields  make  mines  along  the 
principal  roots  of  the  new  corn  ;  and  that  they  then  go  out  and 
collect  the  plant-lice,  and  place  them  in  these  burrows,  and  there 
watch  o\-er  them  and  jirotect  them. 


OkSERV.VIION   LeSSOX  on   'I'MF.    RfE.VTTOX  of  AxTS    Til     Pi..vnit-Lk'e. 

.1  /■(■<;■(////!,"" -.^'/f^fj"  0/'  /t'//s  may  /';'  use  J  to  aJvantai^c  in  inakiir^  tli(se 
obscri'aficiis. 

Find  some  plant  near  at  /nun/  tliaf  is  infested  I'x  apliids  in  0)-der  to 
note  from  time  to  time  tlie  relation  of  ants  to  tliese  little  ereatiires. 
Some  apliids  on  the  petiide  and  leares  of  the  ]'ire;inia  Creeper  on  on?' 
piazza  onee  afforded  me  a  eonvenient  field  for  daily  observation. 

1.  How  does  the  ant  approach  the  aphid  and  ask  for  honevdew? 

2.  Does  she  wait  long  if  there  is  n(.)  resjionse  ? 

3.  Does  the  ant   step  on   the  aphids  as   she   runs  about   among 
them  ? 
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4.  What  are  the   colors  of  the  ajjhids  \'(m  ha\'e  observed  ? 

5.  On  what  phuits  were  tliey  feeding  ? 

6.  What  sort  of  mouth  parts  have  the  aphids  ? 

7.  What  part  of  the  plant  is  their  food,  and  how  do  they  get  it? 

8.  Why  does  not    Paris   green   applied   to   the   leaves  on  which 
aphids  are  feeding  kill  them  ? 

9.  Have  ^'ou  seen  the  lady-bird  larv;e  or  the  ant-lions  destroy- 
ing aphids  ?     Explain. 

10.  Have  you  ever  seen  the  little  Avax  balls  on  the  tubes  of  the 
plant-lice  ?     If  so,  did  you  note  when  and  why  thev  Avere  produced? 

11.  Ha-\'e  vou  ever  seen  an  ant  attacking  the  enemies  of  plant- 
lice  ?     Describe. 

12.  How  do  ^-ou  think  tliis  relation  of  ants  to  aphids  affects 
agriculture  ? 

13.  Study  what  the  ants  do  for  the  aphids  which  infest  your 
rose  bushes.  Uo  you  infer  from  this  that  it  is  well  to  exterminate 
the  ant  colonies  in  your  flower  garden  ? 

14.  Do  you  know  how  to  clear  vour  plants  of  plant-lice  ?  If  so, 
how  ?  If  not  send  to  Cornell  or  some  other  experiment  station 
for  a  sprav  bulletin. 
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^  W  >.  HE  springtime  belongs  to  tlic  Ijirds  and  me.  ^\'e 
own  it.  ^\'e  know  ^\■hen  the  JNIayflowers  and  tlie 
buttercups  bloom.  \\'e  know  -when  the  first  frogs 
^^  ]iee}).  ^\'e  wat<d"i  the  awakening  of  the  woods.  A\'e 
I  are  wet  b\'  the  warm  April  showers.  W'e  go  where 
I  we  will,  and  we  are  companions.  E\er)'  tree  and 
I  l)rook  and  blade  of  grass  is  ours  ;  and  our  hearts  are 
^        full  of   song. 

There  are  bo)'s  ndio  kdl  the  birds,  and  girls  who 
want  to  catch  them  and  put  them  in  cages  ;  and  there  are  others 
"\'ho  steal  their  eggs.  The  birds  are  not  partners  with  them  ;  they 
are  onlv  ser\'ants.  birds,  like  jjeople,  sing  for  their  friends,  not 
for  their  masters.  1  am  sure  that  one  cannot  think  miudi  of  the 
springtime  and  the  flowers  if  his  heart  is  always  set  u])on  killing 
or  catching  something.  We  are  ha[ipv  when  we  are  free  ;  and  so 
are  the  birds. 

The  fjirds  and  I  get  acnuainted  all  over  again  c\"erv  spring. 
Thc\-  have  seen  strange  lands  in  tlie  winter,  and  all  the  brooks 
and  woods  lia\"e  been  covered  \\\\\\  snow.  So  we  run  and  romp 
together,  and  find  all  the  nooks  and  <rannies  which  we  had  lialf 
forgotten  since  October.  The  birds  remember  the  old  jdaces. 
The  wrens  pull  the  sticks  from  the  old  hollow  rail  and  seem  to 
be  wild  \\'\\\\  jo\'  to  see  the  place  again.  They  must  be  the  same 
wrens  that  «-ere  here  last  \"ear  and  the  year  before,  for  strangers 
could  not  make  so  imuh  fuss  over  an  okl  rail.  'I'he  ITuebirds 
and  wrens  look  into  e\'ery  crack  and  corner  for  a  place  in  which 
to  build,  and  the  robins  and  cliipping-sparrows  explore  e\-erv 
tree  in  the  old  orchard. 

If  the  birds  want  to  li\'e  with  us,  we  sluuild  encourage  them. 
The  first  thing  to  do  is  to  let  them  alone.  Let  them  lie  as  free 
from  danger  and  fear  as  _\-ou  or  1.     Take  the   hammer  olT  the   old 
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gun,  give  pussy  so  much  to  eat  that  she  will  not  care  to  hunt  for 
birds,  and  keep  away  the  boys  who  steal  eggs  and  who  carry 
sling-shots  and  throw  stones.  Plant  trees  and  bushes  about  the 
borders  of  the  place,  and  let  some  of  them,  at  least,  grow  into 
tangles  ;  then,  even  in  the  back  yard,  the  wary  cat-bird  may 
make  its  home. 

For  some  kinds  of  birds  we  can  build  houses.  Some  of  the 
many  forms  which  can  be  used  are  shown  in  the  pictures  at  the 
end  of  this  Leaflet.  Any  ingenious  boy  can  suggest  a  dozen  other 
])atterns.  Although  birds  may  not  appreciate  architecture,  it  is 
well  to  make  the  houses  neat  and  tasty  by  taking  pains  to  have 
the  ])roportions  correct.  The  floor  space  in  each  compartment 
should  be  not  less  than  five  by  six  inches,  and  si.\  by  six  or  six  by 
eight  may  be  better.  By  cutting  the  boards  in  multiples  of  these 
numbers,  one  can  easily  make  a  house  with  several  compartments  ; 
for  there  are  some  birds,  as  martins,  tree  swallows,  and  pigeons 
that  like  to  live  in  families  or  colonies.  The  size  of  the  doorway 
is  imjiortant.  It  should  be  just  large  enough  to  admit  the  bird. 
A  larger  opening  not  onh'  looks  bad,  but  it  exposes  the  inhabit- 
ants to  dangers  of  cats  and  other  enemies.  Birds  which  build  in 
liouses,  aside  from  do\'es  and  pigeons,  are  bluebirds,  wrens,  tree- 
swallows,  martins,  and  sometimes  the  chickadees.  For  the  wren 
and  the  cliickadee  the  o[)ening  should  be  an  inch  augur  hole,  and 
for  the  otiiers  it  should  be  about  one-and-a-half  inches.  Only  one 
opening  should  be  provided  for  each  house  or  compartment.  A 
perch  or  door-stej)  should  be  provided  just  below  each  door.  It 
is  here  that  the  birds  often  stop  to  arrange  their  toilets  ;  and  when 
the  mistress  is  busy  with  domestic  affairs  indoors  the  male-bird 
often  sits  outside  and  entertains  her  with  the  latest  neighborhood 
gossij).  Tliese  houses  should  be  placed  on  poles  or  on  buildings 
in  somewhat  secluded  places.  Martins  and  tree-swallows  like  to 
build  their  nests  twent\'-ri\"c  feet  or  m(jre  above  the  ground,  but 
the  other  birds  usually  prefer  an  elevation  less  than  tweh'e  feet. 
Newly  made  houses,  and  particularlv  newlv  jiainted  ones,  do  not 
often  attract  the  birds. 

But  if  the  birds  and  I  are  companions  I  must  know  them  more 
intimately.  Merely  building  houses  for  them  is  not  enough.  1 
want  to  know  live  and  happy  birds,  not  dead  ones.  We  are  not 
to  know  them,  then,  by  catching  them,  or  stuffing  them,  or 
collecting  their  eggs.  Persons  who  make  a  business  of  studving 
birds  may  shoot  birds  now  and  then,  and  collect   their  eggs.      But 
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these  persons  are  scientists  and  they  are  grown-up  people.  They 
are  trying  to  add  to  the  sum  of  human  knowledge,  while  we  want 
to  know  liirds  just  because  we  want  to.  But  even  scientists  do 
not  take  specimens  recklessly.  They  do  not  rob  nests.  They  do 
not  kill  brooding  birds.  They  do  not  make  collections  merely 
for  the  sake  of  making  them  ;  and  e\'en  their  collections  are  less 
\aluable  than  a  knowledge  of  the  l)ird  as  it  li\'es  and  flies  and 
sings. 

Bovs  and  girls  should  not  make  collections  of  eggs,  for  these 
collections  are  mere  curiosities,  as  collections  of  spools  and  mar- 
bles are.  Thev  mav  afford  some  entertainment,  to  be  sure,  but 
one  can  find  amusement  in  harmless  ways.  Some  persons  think 
that  the  securing  of  collections  makes  one  a  naturalist,  but  it  does 
not.  The  naturalist  cares  more  for  things  as  they  really  are  in 
their  own  homes  than  for  museum  specimens.  One  does  not  love 
the  birds  when  he  steals  their  eggs  and  breaks  up  their  homes  ; 
and  he  is  depri\-ing  the  farmer  of  one  of  his  best  friends,  for  birds 
keeji  insects  in  check. 

Stuffed  birds  do  not  sing  and  empty  eggs  do  not  hatch.  Then 
let  us  go  to  the  fields  and  watch  the  birds.  Sit  down  on  the  soft 
grass  and  trv  to  make  out  wdiat  the  robin  is  doing  on  yonder 
fence  or  whv  the  wren  is  bursting  with  song  in  the  thicket.  An 
opera-glass  or  spy-glass  will  bring  them  close  to  you.  Try  to 
find  out  not  onlv  what  the  colors  and  shapes  and  sizes  are,  but 
what  their  habits  are.  What  does  the  bird  eat  ?  How  much  ' 
does  it  eat  ?  "Where  is  its  nest  'f  How  man}-  eggs  does  it  lay  ? 
What  color  are  they  ?  How  long  does  tlie  mother  bird  sit  ? 
Does  the  father  bird  care  for  her  when  she  is  sitting?  How 
long  do  the  young  birds  remain  in  the  nest  '  Who  feeds  them  ? 
A\'hat  are  t]ie\-  fed'  Is  tliere  more  than  one  brood  in  a  season? 
Where  do  the  Ijirds  go  after  breeding'  Uo  they  change  their 
plumage?  Are  tlie  mother  birds  and  father  birds  unlike  in  size 
or  color?     How  many  kinds  of  Ijirds  do  you  know? 

These  are  sf>me  of  the  things  that  ever\'  boy  or  girl  wants  to 
know  ;  and  we  can  find  out  by  watching  the  Liirds  !  There  is  no 
harm  in  visiting  the  nests,  if  one  does  it  in  the  right  way.  1 
have  visited  hundreds  of  them  and  have  kept  many  records  of  the 
number  of  eggs  and  the  dates  wdien  the\-  were  laid,  how  long 
before  they  hatched,  and  when  the  birds  flew  away  ;  and  the 
birds  took  no  offense  at  my  inquisitiveness.  These  are  some  of 
the  cautions  to  be  observed  :   \\'atch   onh-   tliose   nests   which   can 
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be  seen  without  climbing,  for  if  you  have  to  climb  the  tree  the 
birds  will  resent  it.  Make  the  visit  when  the  birds  are  absent,  if 
possible  ;  at  least,  never  scare  the  bird  from  the  nest.  Do  not 
touch  the  eggs  or  the  nest.  i\Iake  your  visit  very  short.  Make 
up  your  mind  just  wliat  you  want  to  see,  then  look  in  quickly  and 
pass  on.  Do  not  go  too  often  ;  once  or  twice  a  day  will  be  suffi- 
cient. Do  not  take  the  other  children  with  you,  for  you  are  then 
likel)'  t(.)  sta_\'  tt}0  long  and  to  offend  the  birds. 

Now  let  us  see  liow  intimately  y(ju  can  become  acquainted  with 
some  bird  this  summer. 
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LEAFLET    XXIH. 


THE   EARLY   BIRDS.* 

Bv    L.    A.    FUERTKS. 

TER  a  long  -winter,  many  of  us  are  too  impatient  for 
iring  to  A\-ait  for  the  swelling  of  the  buds,  the  opening 
of  the  early  flowers,  and  the  springing  of  the  grass. 
Several  weeks  lie  between  the  end  of  winter  and 
the  truly  genial  spring  days,  and  during  this 
^^  interval  we  look  for  something  to  herald  the 
-^  settled  spring  season.  And  the  thing  which  gives 
us  that  for  which  we  are  unconsciously  looking,  more  than  all 
other  signs,  is  the  arrival  of  the  birds.  Who  has  not  warmed  to 
the  quavering  call  of  the  first  blue-bird,  or  been  suddenly  thrilled 
some  early  spring  day  with  the  sunny  notes  of  the  song-sparrow  ! 
In  the  southern  part  of  this  State,  notably  in  the  lower  Hudson 
Valley,  the  winter  is  spent  by  several  birds  which  elsewhere  we  are 
accustomed  to  see  only  after  the  winter  has  passed.  Among  these 
are  the  blue-bird,  robin,  song-sparrow,  white-throated-sparrow, 
meadow-lark,  and  pjossibly  the  purple-finch.  But  in  most  of  the 
State  we  must  wait  until  the  first  or  second  week  in  March  before 
we  can  be  sure  of  seeing  any  of  them.  It  is  a  question  which  of 
the  earlier  birds  will  first  make  its  appearance,  as  these  early 
migrants  are  much  less  regular  in  their  movements  than  those 
that  come  late  in  April  and  in  May,  after  the  w-eather  has  become 
settled.  Many  a  robin  and  blue-bird  arrives  during  some  early 
warm  "spell,"  to  find  himself  suddenly  surrounded  by  flying  snow 
and  blown  about  by  cold  winds.  But  these  and  a  few  other  hardy 
ones  seem  able  to  stand  such  rebuffs  with  great  equanimity,  and 
the  momentary  shining  of  a  fickle  March  sun  will  often  evoke 
soine  pent-up  song-sparrow's  notes  from  the  shelter  of  a  hedge 
or  thicket.  Robins,  blue-birds,  song-sparrows,  cowbirds,  meadow- 
larks,  phoebes,  bronzed  grackles,  kingfishers,  and  doves  may  be 
looked  upon  as  the  vanguards  of  the  hosts  of  migrating  birds 
that    come   to    us    each    year,    and    the   first   four  or   fi\'e   may   be 
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expected  almost  any  time  after  the  first  week  in  Marcli.  If  the 
winter  has  been  Late,  these  may  not  appear  until  the  middle  or 
even  the  latter  part  of  the  month,  in  «'hich  case  one  is  busy 
keeping  track  of  the  arrivals,  as  the  other  birds  have  caught  up 
then,  and  all  come  nearh'  at  the  same  time. 

It  is  unnecessarv  to  gi\-e  detailed  descriptions  of  robins,  blue- 
birds, and  song-sparrows,  as  nearh'  evervone  is  familiar  with  them  ; 
but  some  of  the  other  early  comers  ina\-  be  more  easily  recog- 
nized if  some  field  imjiressions  of  them  be  gi\en. 

Almost  any  warm  day  in  early  ^farch  we  may  hear  a  thin,  clear 
"tsssss  "  in  a  high  piping  ke\-,  and  on  looking  up  see  from  one  to 
five  black  birds,  about  the  size  of  orioles,  llymg  m  a  strange 
undulating  manner  —  some  up  and  some  down,  «-ith,  the  wings 
held  close  to  their  sides  tluring  the  "  drop  " 
in  their  flight.  They  are  cowbirds.  The 
flock  may  swirl  intf)  the  toii  of  a  tree  and 
sit  close  together.  (Fig.  17S.)  If  this  hap- 
pens within  eyeshot,  stop  and  watch  them 
for  a  moment.  One  or  two  of  the  males 
are  almost  certain  to  utter  the  ridiculous 
song  of  tlie  species,  which,  like  that  of 
their  relati\es,  the  grackles,  is  accompanied 
b\'  the  most  grotesi^ue  of  actions.  The 
bird  spreads  its  wings  to  their  utmost, 
sjjreads  and  elevates  the  tail,  stretches  its 
neck  upwards  and  forwards,  and  then, 
quivering  and  tottering,  nearly  falls  forward  off  the  perch.  The 
onlv  sound  whi(di  acccniipanies  this  absurd  action  is  a  faint 
chuckling  "  (Ik-sfs'k,"  «diich  is  scarcely  to  be  heard  a  hundred 
feet  a«'av. 


/•'/-.   /7S.      C^n'hir./s. 


AMtli  the  cowbirds  we  nun"  expect  the  arrival  of  the  bronzed 
grackles,  which  resemble  them  mu<'li  m  flight,  but  are  larger 
and  come  in  far  larger  flocks  —  sometimes  ten,  sometimes  a  hun- 
dred or  more.  Tlieir  arriwil  is  known  \)\  the  \-igorous  calls  they 
utter  while  flying,  a  loud  bass  "jook."  Wdien  seen  squabbling  in 
the  spruce  trees  or  in  the  bare  branches  of  the  \\illows  fringing 
the  streams,  the  males  are  likely  to  be  giving  their  "song."  It  is 
scarcely  more  ol  a  note  than  the  cowbird's,  a  rusty  squeak,  and 
It    IS    accompanied    by    a    contortion    in   the    same    manner.      It   is 
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not  such  a  pronounced  effort,  ho\ve\er,  and  is  often  only  a  slight 
shudder  and  shrug  of  the  shoulders.  They  feed,  like  cowbirds, 
mostly  on  the  ground,  and  walk  aljout  most  sedatel}-  in  the 
grass  like  small  crows.  In  tall  grass,  however,  they  waddle  too 
much  to  be  gi.M;eful.  When  taking  flight  they  spread  their  long 
pointed  tails  in  a  verv  peculiar  and  (  haracteristic  manner  —  not 
out  in  a  horizontal  plane,  like  most  birds,  but  up  at  the  sides  in 
the  shape  of  a  gardener's  trowel,  which  gives  them  an  extra- 
ordinary ap])earance. 

*  *  ',:■ 

The  redwings  begin  to  come  into  the  marshes  soon  after  the 
grackles,  and  are  at  that  time  in  full  feather  and  song.  Their 
rich,  deliberate  "  clonk-ka  Irrrrrrr,"  interlarded  with  the  clear  [jip- 
ing  whistles  of  some  of  the  flock,  makes  a  concert  of  bird-notes 
verv  dear  to  all  who  are  familiar  with  it.  In  their  scarlet  and 
black  velvet  dress  these  birds  are  impossilde  to  mistake,  whether 
seen  chasing  over  the  marshes,  singing  from  an  elm-top,  or  bal- 
ancing with  spread  tail  upon  some  tall  reed  stalk. 

'i  *  -y- 

There  is  a  bird-note  so  often  and  so  justly  mistaken  for  that 
of  the  phosbe  that  the  error  certainly  merits  correction.  The 
spring  song  of  the  chick-a-dee  (wdiicli  may  be  heard  on  almost 
any  warm  day  all  winter,  and  is  very  easy  to  call  forth   by  even  a 

poorly  whistled  imitation)  is  a  clear,  pure  "  ece-^"  or  "        " 

which    really    says    "  Phcebe  "   much    more    plainly  than    the   true 

phcebe   note,  this   latter    being    mucli    lower 

in  tone,  and  only  to  be  heard  after  March  is 

well  on,  and   almost   always  in   the    vicinit)' 

of    running    streams    and    brooklets  ;   while 

the   gay    little    chick-a-dee   whistles   at    any 

time  or  place  that  suits  his   \'ersatile   fancy. 


/79.       hleadoiv 
larks. 


The  mellow  flute  notes  of  the  meadow 
larks  (Fig.  179)  float  to  us  from  the  middle 
of  some  large,  open  field,  and  are  among  the 
most  beautiful  bits  of  bird  music  we  ever 
hear.  They  are  not  to  be  represented  by 
notes,  and  can  only  be  most  inadequately  described.  There  is 
great  variation  in  the  sequence  of  notes,  but  all  are  beautifully 
clear  and  ringing,  and  have  a  decided  tinge  of  what  would  be 
sadness  if    it   were  not   so   sweet.      The   bird  flies  in  a  very   1  har- 
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acteristic  manner,  never  raising  the  wings  above  the  plane  of  the 
back,  and  when  seen  below  the  horizon  line  always  shows  tlie 
white  feathers  in  the  tail.  His  saffron  breast  and  black  breast- 
mark  seldom  show  on  tjie  living  birds,  and  the  mottled  brown 
back     is    a    wonderful     safeguard    against     his     man}'     overhead 

enemies. 

't         'I.-         » 

Two  or  more  doves  mav  be  seen  winging  their  headlong  flight 
through  tlie  air.  These  are  among  the  swiftest  of  birds,  and 
are  generally  out  of  eyeshot  almost  before  you 
have  seen  them.  (That  is  one  wa\'  of  know- 
ing \\hat  they  are.)  In  flight,  they  look  like 
small  pigeons  with  \'ery  long  graduated  tails, 
and  when,  in  some  old  orchard  or  open  wood, 
you  see  one  rise  from  the  ground  into  a  tree, 
the  white  lateral  feathers  in  the  tail  make 
an  easilv  recognizalile  mark.  (Fig.  180.) 
Their  cooing  notes  are  well  known  —  a  high- 
pitched  "overtone,"  followed  by  se-\'eral  long 
bell-toned  "  :^Z2'. — I^Z^.  "  notes. 


/So.    Moiiniing 
cAnvs. 


About  April  i  to  10,  you  may  hear  a  scratching  in  the  dead 
leaves  among  the  underbrush  in  any  thickly  grown  tangle,  and 
upon  cautiously  coming  up  you  may  discover  the  authors  —  not 
liig  grouse  as  ^•ou  mav  ha-\-e  supposed,  but  a  flock  of  fine,  vigorous 
fox-siiarrows  on  their  way  to  their  northern  breeding  grounds. 
They  are  bright  ba)-  felloe's,  with  boldly  blotched  brown  and 
white  breasts,  diligent!)'  scattering  the  leaves  for  their  food  of 
seeds,  spiders,  ants,  and  various  insects.  If  you  have  been 
fortunate  enough  not  to  have  been  seen  )'ou  mav  hear  their  song, 
which  is  one  of  the  finest  of  our  sparrow  songs,  readilv  recog- 
nizable as  such,  though  not  resembling  anv  of  its  fellows  —  a 
clear,  vigorous  carol,  often  ending  abruptly  with  a  rather  unmusi- 
cal "clip."  If,  however,  they  have  seen  you,  you  will  be  treated 
to  a  sharp  "  tseep  !  "  and  a  rear  view  of  a  flock  of  rapidlv 
retreating  birds,  for  they  are  not  sociable  (with  us,  at  least), 
and  generally  take  a  hint  to  mo\-e  on  before  \ou  know  of  their 
presence.  They  do  not  stay  long  with  us  on  their  migration, 
and  seeing  them  one  day  is  no  indication  that  \ou  can  find 
them  the  next. 


Till',     IVARI.V    IilKDS. 
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Fi^!^'.   iSf.       White- 
tliroatdd  sparrow. 


Although  the  white-thruated  sparrows  spend  the  winter  in  our 
southern  counties,  they  do  not  start  their  nortliward  journey  as 
early  as  «e  might  ex])ect,  and  it  is  not  until  the  first  part  of 
April  that  we  may  lie  sure  of  finding  them.  I  have  one  list, 
indeed  that  shows  their  first  appearance  on  May  first  ! 

They  are  to  be  found  in  places  similar  to  those  which  the  fox- 
sparrows  choose,  and  are  very  similar  to  them  in  habits,  but  the 
boldly  striped  head  and  gray  breast  are  very  distinctive  marks. 
Almost  all  of  our  native  sparrows  have  a  call 
note,  the  "  tsweep  "  note,  which  is  hard  to  dis- 
tinguish in  the  different  species  without  much 
jjatient  listening  —  and  I  doubt  if  any  person 
is  infallible  in  this  distinction.  The  white- 
throat  has  this  note,  as  well  as  the  song-spar- 
row, tree-sparrow  (a  winter-bird),  fox-sjjarrow, 
white-crown,  chippv,  field-sparrow,  grass-finch, 
in  fact  all  our  brown-backed  sparrows.  But  the 
song  of  the  white-throat  is  his  own,  and  may 
be  heard  frequently  during  his  very  leisurely 
journey  through  our  state.     His  Canadian  name, 

"  Peabody  bird  "   is   descriptive  of  his  notes,   "  , , " 

"When  a  number  get  together  and  whistle,  as  if  they  were  singing 
a  round,  it  makes  a  very  sweet  concert. 

*  *  * 

One  of  the  foremost  Ijirds  in  the  spring  movement  is  the  grass- 
finch  (vesper-sparrow  or  l>av-winged  bunting).  It  is  to  be  found 
in  open  fields  and  along  roadside  fences,  in  company  with  meadow 
larks,  and  its  sweet  song  may  be  heard  almost  any  warm  evening 
after  the  middle  of  April.  Unlike  most  of  our  birds,  this  sparrow 
sings  at  its  best  late  in  the  afternoon  and  during  twilight,  which 
perhaps  makes  its  song  seem  the  sweeter.  It  is  rather  a  gentle 
song,  though  to  Ije  heard  at  some  distance,  carrying  ipiite  as  far 
as  that  of  tiie  song-sparrow.  Although  the  quality  of  voice  is 
somewhat  similar  in  these  two  birds,  the  grass-finch  lacks  the 
merry  abandon  that  characterizes  the  song-sparrow's  song,  but 
has  instead  a  dee]jer  chord,  wliich  is  (ailed  by  some  people  sad- 
ness. The  bird  may  be  easily  recognized  in  the  fields  by  the 
white  tail-feathers,  which  always  show  in  flight.  It  is  about  the 
size  and  general  cohjr  of  the  song-S])arrow. 


By  the   time    the    foregoing    birds    are    comparati\-ely   common. 
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and  the  maple  Imds  are  burstini^  and  the  lihiis  swelling,  tlie  gay 
purple  finch  appears.  He  is  not  purple  at  all,  but  has  a  erinison 
head,  which  fades  on  the  lower  breast  through  rosy  pink  into 
pure  white.  He  is  fond  of  spruces  and  larches,  feeding  greedily 
on  the  tender  buds  as  well  as  on  the  ants  and  scale  insects  that 
infest  them.  His  scnig  is  a  hue  one,  and  m  addition  to  the  charm 
of  being  j.oured  forth  in  full  flight,  is  so  long  and  intricate  that 
one  finds  himself  holding  his  breath  as  the  burst  of  melody  con- 
tinues, as  if  to  help  the  little  fellow  catch  u]>  with  his  mnsic. 

Along  the  banks  of  some  lake  or  stream,  sitting  idly  on  a  tele- 
gra])h  pole  or  wire,  rising  and  settling,  elevating  and  depressing 
his    long   parted   topd<not,    a    patriarcdial    old    kingfisher    may    be 

seen  silentl)'  awaiting  the  gleam  of 
a  shiner  in  the  water  btdow  (Fig. 
182).  Or  i)erha]is  )Oii  may  first  see 
liim  firing  like  a  big  «-oodpecker, 
screaming  his  chattering  cry  high 
in  the  air,  or  scaling  close  t(j  the 
water  under  the  fringing  hemlock 
branches  that  overhang  the  stream. 
His  large  size,  slate-blue  back,  loud 
notes,  and  characteristic:  flight  make 
him   a  hard  bird  to  mistake  in  any 

/•>;,'■.   /S'J.       /\iili;-/i-</iii-.  case. 

•s  *  * 

There  are  many  other  birds  which  jiass  iis  on  tlieir  way  north, 
but  they  herald  rather  the  summer  than  the  breaking  of  spring. 
The  following  list  of  sjiring  migrations  is  taken  from  Mr.  Cdiap- 
man's  "  Handbook  of  the  I'.irds  of  Ivtstern  North  America,"  and 
was  comjuled  for  use  about  Xew  Wjrk  City.  The  dates  nearly 
coincide  with  those  1  ha\-e  found  about  the  central  part  of  the 
State,  and  are,  in  the  main,  only  a  few  da\'s  in  ad\-ance  of  those 
for  the  n(.)rthern  counties.  The  latter  dates  in  the  column  are 
about  what  may  he  taken  for  the  middle  tier  of  counties. 

It  is  the  earnest  hojie  of  the  "writer  that  these  few  very  brief 
sketches  mav  be  of  use  to  those  interested  in  entering  the  delight- 
ful field  of  the  stiuh'  of  birds  ;  your  experience  may  and  probably 
will  be  different  from  that  which  I  ha\-e  cited,  which  tmly  goes  to 
show  tliat  e\eryone  must  really  see  for  himself,  and  not  onlv  that, 
but  by  so  doing  mav  make  new  observations  and  get  new  ideas  on 
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practically  all  of  even  our  best  kn(.)\vn  birds.  Birds  are  not,  as  a 
rule,  hard  to  watch,  and  the  patience  it  requires  to  sit  still  and 
"be  a  stump  "  long  enough  for  birds  to  cease  noticing  you  is  soon 
and  amph'  repaid  by  the  new  insight  into  an  unknown  realm 
Avhich  is  sure  to  follow. 


List   ok    liikos  C'omprisino    thi-:   Strino    Mioration. 

(Until  April  20 — Approximate.) 

(  Takiii    from    Chapiiiaif  s    I Lt  mi  book    <>/'    Birds    of    Easier  n    North 


A  Die  r  I  CO . ) 


L'.iCtr  Mf  .arrival. 

Fell.  i5-ML\r.  10.  I'urplt^  liracklu. 
Ru-^l  V  ( Itwckl  t^. 
Kcfi-wini^ed  BUick- 

bird. 
Kul)in. 
Bluelnri-l. 
Woodcock. 
Phcebe. 
jNIeadow"   I  ,ark. 
Cowl.ird. 
F()\-sparro\v, 
^^'i Ison's  Snipe. 
K  i  1 1 L^  1 1  ^  h  c  r . 
Mournins.;  Dove, 
Swam  p-s|iai"row. 
Fiei<l-s|iarn.i\v. 
(ircat    I'.liiu    ITeron. 
Purple  Finch. 


Mar.  IO-2U 


Mar.  20-31 


JhU.;   of  arrival. 

.  V  p  1'  i  1  T  - 1  ( J      \'  c  s  p  e  r- s  p  a  r  r  ( J  w . 
Savanna-spari'ijw. 
( '  h  i  p  p  i  n  g  -  s  p  a  r  r  o  w . 
Tree  Swallow. 
Myrtle  Warbler. 
American   Pipit 
1 1  ermi  t  Thrush. 
April  iu-20     Vellow-bellicil 

Woodpecker. 
Ham  Swallow. 
\cilo\v    I'al  lu    Wai" 

bier. 
Fine  AVarbler. 
Louisiana   Water 

Thrusli. 
Kuby-crowned 

Kinglet. 
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THE  WOODPECKERS.* 

Bv    ANNA    BOTSFORl)    COMSTOCK, 

T  is  best  t(i  follow  some  definite  line  of  bird  study 
for  an  entire  year.  All  of  the  observations  that 
coukl  1)6  made  in  a  single  month  on  any  bird 
would  give  but  an  inadequate  idea  of  its  habits. 
To  know  the  life  of  a  bird,  one  must  study  it  month 
l)y  month  for  at  least  one  year. 
The  ^'oodjieckers  seem  a  most  attractive  group  for  our 
study.  'J'hey  are  not  only  very  interesting,  but  of  great 
importance  to  the  farmer,  orchadist  and  forester.  There 
are  live  common  species  in  New  York  State  that  we  all 
m  may  learn  to  know,  and  then  make  observations  of  our 
own  on  their  habits.  These  species  are  the  downy,  the 
hairy,  the  sapsucker,  the  flicker  and  the  redhead.  I'he  way  to 
begin  our  obserwations  in  winter  is  to  tie  a  piece  of  suet  to  the 
branch  of  some  tree  easily  observed  from  our  windows.  Such  a 
bird  feast  as  this  is  on  a  branch  of  a  chestnut  oak  in  front  of  my 
office  window,  and  though  I  never  have  time  to  watch  more  than 
momentarily  the  birds  that  come  there  to  eat,  yet  each  glance  tells 
me  something  of  their  ways,  and  my  own  day's  work  is  much 
brighter  and  happier  therefor.  The  "downy"  (Fig.  183),  as  he  is 
universally  called,  comes  with  his  mate  every  day  and  they  eat 
greedily  of  the  suet  ;  when  they  first  arri\-e  they  are  so  absorljed 
in  working  this  food  mine  that  I  sometimes  stand  directly  beneath 
and  watch  them  without  frightening  them.  Perhaps  they  know 
that  I  am  the  friend  who  invited  them  to  breakfast.  Anyway,  as 
soon  as  the)'  leave  the  suet  they  hunt  industriously  over  my  tree, 
finding  there  all  of  the  hidden  insects,  and  thus  they  keep  my  oak 
clean  and  pay  for  their  breakfast.  Occasionally  the  hairy  wood- 
jjecker  comes,  a  self-invited  guest  to  the  suet  banquet.  To  the 
untrained  eye  he  looks  very  like  an  over-grown  downy,  as  he  is 
by  two  or   three  inches  the  longer  ;   but  his  outer  tail  feathers  are 
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cntireh'  wliitc,  wliilc  tlu-  dij\\ny's  ;ire  barred  with  1)la{k  :  usually 
tlie  red  (.ap  nf  the  liairv  is  di\'ided  ]>\  a  Idack  stripe.  'Die  hair\' 
is  said  t"  be  a  shv  bird,  but  I  ha\'e  seen  him  se\'eral  times  this 
winter  at  a  suet  part}-  near  du'ellings. 

In  April  there  is  likeh'  tu  appear  in  an^■  region  of  New  York 
Stale  a  bird  wiiieh  is  often  mistaken  for  the  down\-  or  hair\", 
altliough  it  is  \"erv  different  in  both  coloring  and  habits.  Tliis  is 
tile  sapsucker,  the  onh-  woodpecker  of  bad  repute  (I'lg.  1^4)^ 
However,  1  am  sure  its  deeds  are  not  nearly  so  black  as  thev  are 
]iainted.  'i'he  male  sajisucker  has  a  bright  reil  crown  arid  chin 
and   throat,  his   breast  is  \enow,  and    he   is   also   )ello\\ish    on   the 


/■>;-     /S;.       /)-'7,7/r  :.;',;//•,;/.■, 
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l)ack  ;   «hile  the  males  of  tlie  down\"  and  hairy  are  red-capped  and 
black  and  w  hite  «ith  no  \'ellow. 


(Jri:sri(i\s  ii.x  \\'(  m  n  in-XKERS  'm  v.v.  Axs\\'i  reh  in  M.arch. 

1.  A\'hat   is   the  dillerence  in  apjiearance   between   the  male  and 
female  dc)wn\"  ' 

2.  IIow  does    the  downv  tra\el  do\\"n  a    tree  :    does   it    go   head- 
lirst  '"      W  hal  food  ha\c  \n\\  seen  it  cat  ? 

3.  How  (hies  the  diiwn\"  use  its   tail   in    going   up  an(.l  down   the 
tree  trunk  ? 
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4.  Have   you    approached   a  woodpecker   closely  enough    to  see 
how  its  toes  are  arranged  ?     If  so,  describe  them. 

5.  How  does  it  manage  its  head  to  make  its  blows  forceful? 

6.  Are    you    able   to    discriminate   between    the    hairy    and    the 
downy  when  you  see  them  ?     How  ? 

7.  Do  you  know   the   difference   in   the   notes  of  the  hairy   and 
downy?     Explain, 


Downy,   Sapsucker  and  Red-head.* 

This  morning  I  was  awakened  by  the  beating  of  a  drum  over 
in  the  woods.  iSIy  ear  was  not  yet  sufficiently  trained  so  that  I 
knew  whether  my  drummer  was  Mr.  Downy  or  Mr.  Hairy,  yet  I 
strongly  suspected  the  former.  The  tattoo  of  the  Sapsucker 
(which  does  not  nest  here)  James  Whitcomb  Riley  has  aptly 
characterized  as  "Weeding  out  the  lonesomeness."  This  is 
exactly  what  the  drumming  of  woodpeckers  in  the  early  spring 
means.  The  male  selects  some  dried  limb  of  hard  wood  and 
there  beats  out  his  well-known  signal  which  advertises  far  and 
near,  "  \\'anted,  a  wife."  And  after  he  wins  her  lie  keeps  on 
drumming  to  cheer  her,  while  she  is  busy  with  her  family  cares. 
The  woodpecker  has  no  voice  for  singing,  like  the  robin  or  thrush, 
and  realizing  his  deficiency,  he  does  not  insist  on  singing  like  the 
peacock,  whetlier  he  can  or  no.  He  chooses  rather  to  de\-ote  his 
voice  to  terse  and  business-like  conversation,  and  when  he  is 
musically  inclined  he  turns  drummer.  He  is  rather  particular 
about  his  instrument,  and,  having  found  one  that  pleases  him  in 
tone,  returns  to  it  day  after  day. 

In  case  tlie  drumming  I  heard  this  morning  was  an  advertise- 
ment for  a  wife,  I  am  interested  to  know  what  has  become  of 
Mrs.  Downy,  who  has  been  true  to  her  mate  all  winter.  Does, 
perhaps,  the  springtime  bring  divorce  as  well  as  marriage  ?  Mr. 
Burroughs  tells  of  a  downy  that  was  absolutely  brutal  in  his 
treatment  of  his  mate  in  winter,  not  allowing  her  to  li\'e  in  his 
neighborhood.  Be  this  as  it  may,  the  downy  and  the  hairy  wood- 
pjeckers  that  have  feasted  upon  my  suet  this  winter  have  invari- 
ably come  in  pairs,  and  while  only  one  at  a  time  sits  at  meat,  and 
the  lord  and  master  is  somewhat  "bossy,"  yet  they  seem  to  get 
along  as  "well  as  most  married  pairs. 

The  sapsucker  is  a  woodpecker  that  has  strayed  from  the  paths 
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of  virtue  ;  lie  lias  fallen  into  temptation  liv  the  wayside,  and 
instead  of  drilling  a  hole  for  the  sake  of  the  grub  at  the  end  of  it 
he  drills  it  for  its  own  sake.  He  is  a  tippler  and  sap  is  his  bev- 
erage. He  is  especially  fond  of  the  sap  of  the  mountain  ash, 
apple,  thorn  apple,  canoe  birch,  red  niajde,  red  oak  and  white 
ash.  He  drills  his  holes  in  beautiful  ro«s,  and  sometimes  girdles 
a  limb  or  tree,  and  for  this  he  is  pronounced  a  rascal  by  men  who 
have  themselves  ruthlessh-  cut  from  our  land  millions  of  trees 
that  should  now  be  standing.  However,  the  sapsucker  does  not 
live  solelv  on  sap  and  the  soft  cambium  layer  of  the  tree  ;  he  also 
feeds  on  insects  where\'er  he  finds  them.  \\'hen  feeding  their 
young,  sapsuckers  are  true  flvcatchers,  getting  the  insects  while 
on  the  wing.  If  \'ou  find  a  sapsucker  girdling  a  tree  in  your 
orchard  or  a  birch  on  \'(.)ur  lawn,  just  protect  the  trees  with  a  wire 
netting,  and  let  the  sapsucker  catch  mosquitoes  f(jr  }'oa  instead, 
and  remember  that  he  bel(.)ngs  to  a  good  famih'  ami  is  entitled  to 
some  consideration,  e\-en  if  he  has  taken  to  drink. 

The  red-head  (Fig.  i.S:;)  is  well  named,  for  liis  helmet  and  visor 
show  a  vivid,  glowing  crimson  that  stirs  the  sensibilities  of  the 
color  lo\'er.  He  is  readih'  distinguished  from  all  other  wood- 
peckers because  his  entire  head  and  the  bib  under  liis  chin  are 
red.  For  the  rest,  he  is  a  Ijeautiful  dark  metallic  blue  and  white. 
He  is  a  most  adept  drummer,  and  his  roll  is  a  long  one.  One 
that  I  obser\'ed  last  spring  selected  a  deatl  limb  at  the  toj)  of  an 
oak  tree  and  tliere  he  drummed  merrih'  e\'er\'  morning.  He  is 
an  adaptable  fellow  and  has  been  known  to  drum  on  tin  roofs  and 
lightning  rods,  thus  bra\-ing  the  dangers  of  ci\'ilization  for  the 
sake  of  better  music.  Tb.nugh  he  can  rattle  so  well  when  he  is 
musicalh"  in(.lined,  lie  is  not,  after  all,  much  of  a  woodpecker, 
for  he  li\-es  mosth'  on  insects  which  he  catches  \\-hile  the\-  are 
crawling  or  on  the  wing,  and  he  also  likes  nuts.  He  is  especially 
fond  cf  beech  nuts,  and,  being  a  thrifty  fellow  as  well  as  musical, 
in  time  of  plenty  he  stores  up  food  against  time  of  need.  He 
places  his  nuts  in  cre\uces  and  forks  of  branches,  in  holes  in  trees, 
and  other  hiding  jilaces.  Lets  us  watch  him  this  spring  and  see 
whether  we  can  discover  what  he  eats. 


Thk  W()(ji)13f.ckeus. 
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Questions    About    Woodpeckers   -j'o    Be   Answered    in    April 

AND  Mav. 

1.  Have  you  obser\'ed  an)'  sijecics  of  woodpecker  drumming? 

2.  Have  vou  lieen  able  to  see  tlie  drum  ?     If  so,  descrilie  it, 

3.  Are  3'ou  alile  to  distinguish  between  the  tappingof  tlie  «'ood- 
pecker  wlien  searcdiing  for  food,  and  liis  drumming  when  he  is 
making  music  ? 

18 
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4.  If  vou  ha\'e  made  any  observations  on  the  sapsucker,  please 
give  them. 

5.  Have  you  seen  the  sapsucker  at  work?  If  so,  did  the  holes 
girdle  the  tree  ?     \\"ere  the  holes  round  or  square  ? 

6.  Have  vou  seen  the  red  head  this  sparing? 

7.  Describe  the  way  the  woodpecker  uses  its  tail  when  climbing 
a  tree. 

8.  Send  for  Bulletin  No.  7,  of  the  United  States  Department  of 
Agriculture,  Division  of  Ornothology,  called  "Food  of  Wood- 
peckers." Read  this  Bulletin  and  answer  these  questions  :  Does 
the  sapsucker  do  more  harm  than  good  ?  What  special  benefit  to 
as  is  the  red-head  ?     ^Vhich  is  the  most  useful  of  our  woodpeckers  ? 

The   Klickkr  or  Yellow  H.^mmer.* 

The  first  tinie  I  ever  saw  a  flicker  I  said,  "  What  a  wonderful 
meadow  lark,  and  what  is  it  doing  on  that  ant  hill  ?  "  But 
another  glance  revealed  to  me  a  red  spot  on  the  back  of  the  bird's 
neck,  and  as  soon  as  I  was  sure  that  this  was  not  a  bloody  gash  I 
kne«-  it  belonged  to  no  meadow  lark.  The  golden  brown  plumage 
dotted  with  ])iack,  the  under  wings  of  luminous  yellow,  the  white 
spot  ab(i\-e  tlie  tail,  the  ashen  grav  back,  and,  above  all,  the  ori- 
ental ornaments  of  crescents,  —  one  brilliant  red  across  the  back 
(jf  tile  neck,  one  black  across  the  breast,  —  all  conduce  to  make 
the  flicker  one  of  our  most  showy  and  beautiful  birds.  The 
flicker  has  many  names,  such  as  golden-winged  woodpecker, 
vellow  hammer,  highhole,  and  yarup  or  wake-up,  and  many  others. 
It  earned  the  name  of  higlihole  because  of  its  way  of  excavating 
its  nest  high  up  in  trees,  usually  between  ten  and  twenty-five  feet 
from  the  ground.  It  esi)ecially  loves  an  old  apple  tree  as  a  site 
for  a  lest,  and  most  of  our  large,  old  orchards  of  New  York  State 
may  boast  of  a  pair  of  these  handsome  birds  during  the  nesting 
season  of  >Iav  and  June.  However,  the  flicker  is  not  above  rent- 
ing an\-  house  he  finds  vacant  which  was  made  bv  other  birds  last 
}-ear.  The  flicker  earned  his  name  of  "  yarup  "  or  "  wake-uj)  " 
from  his  spring  song,  which  is  a  rollicking  jolly  '' wick-a-wick-a- 
wick."  As  a  business  bird  the  flicker  shines  in  the  rather  extraor- 
dinary line  (jf  eating  ants.  It  has  a  tongue  equipjjed  almost 
exactly  like  the  tongue  of  the  animal  called  the  ant  eater,  and  it 
often  may  be  seen  using  it  witli  great  eft'ectiveness  in  catchino 
the  little  (.ommunal  laborers. 


*liome  Nalure-Sunly  Course,  \o\.  I\',  Xo.  32,  May, 


1903. 
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Those  wIkj  ha\-L'  obserx'eil  the  flicker  during  the  courting 
season  det  hire  him  t(j  be  the  most  silly  and  \i\in  of  all  the  bird 
«'ooers.  iMr.  Baskett  says,  'M\'hen  he  wishes  to  charm  his  sweet- 
heart he  mounts  a  very  small  twig  near  her,  and  lifts  his 
wings,  spreads  his  tail,  and  begins  to  nod  right  and  left  as  he 
exhibits  his  mustache  to  liis  charmer,  and  sets  his  jet  locket  first 
on  one  side  of  the  twig  and  then  the  other.  He  may  e\'en  go  so 
far  as  to  turn  his  head  half  around  to  show  her  the  pretty  spot 
on  his  '  back  hair.'  In  doing  all  this  he  performs  the  most 
ludicrous  antics,  and  has  the  silliest  of  exjiressions  of  face  and 
voice  as  if  in  losing  his  heart,  as  some  one  ])hrases  it,  he  had  lost 
his  head  also." 

SUMM.^RV    OF    THE    StUDV    OF    WodDPECKERS. 

We  have  now  studied  (jur  five  s|jecies  of  woodpeckers  common 
in  N"ew  York  State,  and  I  trust  that  vou  know  them  all  by  sight. 
\\'hen  v(ju  are  teaching  the  children  about  the  woodpecker,  there 
are  raanv  interesting  stories  to  tell  about  the  \\'a\'  that  his  form  is 
adapted  to  his  life.  Some  of  these  stories  are  as  follo\^-s  :  First. 
The  woodpecker's  bill,  which  is  a  drill  and  chisel,  and  how  he 
uses  it  for  getting  at  the  grub  or  the  borer  in  the  wood,  and 
for  making  the  hole  f(.)r  the  nest,  and  for  drumming  when  he  feels 
musical.  Seconil.  The  tongue,  which  is  a  barbed  spear,  and  has 
a  wonderful  spring  attachment  of  bones  which  allows  it  to  be 
thrust  far  out.  This  tongue  is  fitted  in  each  case  to  get  the  kind 
of  food  which  sustains  its  owner.  Third.  The  feet  have  a  special 
arrangement  of  toes  which  allows  the  bird  to  cling  tenaciouslv  to 
a  tree  trunk.  Study  the  way  the  fourth  toe,  which  may  be  com- 
pared to  our  little  fmgcr,  has  been  moved  around  backward  so 
that  it  acts  as  another  thumb.  Fourth.  Stud)'  how  the  tail  made 
of  stift"  feathers  is  particularly  adapted  to  act  as  a  brace,  helping 
the  bird  to  climb  a  tree.  In  studying  all  these  things  I  would 
especially  recommend  'itju  to  a  little  book  called,  "  The  ^Vood- 
])eckers  "  by  Fannie  Hardy  Fckstrom,  published  by  Houghton, 
Mifflin  &:  Co.,  price  §1.00. 

1     Questions  on  the  Flicki-.r. 

1.  Ha^■e  you  ever  seen  a  flicker  ? 

2.  Do  you  know  its  song? 

3.  Has  the  flicker  a  straight  bill  like  the  downy's  ? 

4.  Y'hat    are    the    differences    between    the    male     and    female 
flicker  ? 
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5.  Have  you  ever  seen  a  flicker  catching  ants?     Describe,, 

6.  Do  you  think  the  flicker  is  a  Ijeneficial  bird  ?     It'  so,  why  ? 

7.  Have  you  ever  seen  a  fli(  ker's  nest  ?     Describe. 

8.  Do  you  know  how  the  flicker  feeds  its  young  ?     Expkiin. 

9.  Describe  the  difference  in  color  between  the  male  and  female 
of  the  (a)  downy,  (b)  the  hairy,  (c)  the  redhead,  (d)  the  sap- 
sucker,  (e)  and  the  flicker. 

10.  How  can  you  tell  the  difference  l)etweeji  a  flicker  and  a 
meadow  lark  during  flight  ? 
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THE   CHICKADEE.* 

By    \XNA    HOTSFORD    COMSTOCK. 

Hi'  is  tin-  lu-i\<  tij  till-  K'ooJi  ;  there  arc  iiuirai^c  aiitl  good  iiafiire 
e/ioi/g/i  in  that  coiiipact  little  hoJy,  whieli  you  may  liiJe  in  yonr  fist,  to 
supply  a  whole  grovefnl  of  May  songsters.  He  has  the  Spartan  virtue 
op  an  eagle,  the  eheerpulness  of  a  thrush,  the  ninibleness  of  Coek  Spar- 
)-ou\  the  endurance  op  the  seabirds  condensed  into  his  tiny  frame,  and 
there  have  been  added  a  bertness  and  ingenuity  all  his  oiuu.  P/is  curi- 
osity is  innnensc,  and  his  audacity  Ci/ual  to  it  ;  I  have  even  had  one 
alight  upon  the  barrel  of  the  gun  over  my  shoulder  as  /  sat  guletly 
under  his  tree  —  Erijest   Ixgkrsoi.i.. 

C)\\'E\'ER  careless  we  mav  be  of 
our  friends  when  we  are  in  tlie 
midst  of  tile  luxurious  life  of 
summer,  e\'en  the  most  careless 
among  us  jj;i\-e  pleased  attention 
to  the  birds  that  bravely  endure 
with  us  the  rigors  of  winter. 
And  when  this  winged  companion  of  winter  pro\'es  to  be  the  most 
fascinating  little  ball  of  feathers  ever  created,  constantly  over- 
flowing with  <heerful  song,  our  ])leased  attention  changes  to 
active  delight,  'i'hus  it  is  that  in  all  the  lands  of  snowy  winters 
the  chickadee  is  a  loved  (.(jmrade  of  the  country  wavfarer  ;  that 
hapipy  song,  "  chick-a-dee-dee-dee."  finds  its  way  to  the  dullest 
consciousness  and  the  most  callous  heart. 

One  day  in  Februar\'  we  were,  with  much  en]o\'nient,  wading 
through  a  drifted  highway  that  skirted  a  forest,  the  least  twig  of 
w  hich  bore  a  burden  of  soft  snow.  r)\er  all  hung  that  silence  of 
winter  which  is  the  most  "  silent  silence  "  that  rests  upon  the 
earth  an^'where  outside  the  desert.  No  Ijreeze  swayed  a  creaking 
branch  or  shook  from  it  the  snow  in  soft  thud  to  the  wdiite  carpet 
below.  Even  the  song  of  the  Ijrook  was  smothered  beneath  cov- 
erlets of  ice  and  ])illows  of  drift.  \\'e  stood  fast,  awed  bv  the 
stillness,  when    suddenly  it    was   broken    by  the    thrilling   ncjtes  of 
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the  chickadees.  We  could  hardly  credit  our  senses,  for  it  seemed 
as  if  the  woods  was  a  hopeless  place  for  any  living  creature  that 
morning.  But  there  before  our  eyes  was  a  flock  of  these  coura- 
geous birds  hunting  for  food  (jn  the  leeward  sides  of  boles  and 
branches  left  bare  and  black  in  the  recent  storm.  Their  tiny 
weights  sent  the  snow  in  showers  from  the  terminal  twigs,  which 
phenomenon  was  greeted  with  triumphant  song  while  the  cheerful 
midgets  hunted  the  relieved  branches  topside  and  bottomside  for 
any  lurking  tidbit.  As  we  watched  them,  Emerson's  poem  came 
to  mind  : 

"  I'iped  a  tiny  ^-oice  near  liy, 
Clay  and  polite,  a  clieerful  cry  — 
Cliick-chiclcadeedee  !   .sancy  note 
Out    of  sound  heart  and  merry  throat, 
As  if  it  said,  '  Good-day,  good  Sir  ! 
Fine  afternoon,  old  passenger  ! 
Happy  to  meet  you  in  these  places 
Where  January  brings  few  faces.'" 

No  wonder  that  the  great 
American  philosopher  was 
attracted  by  this  other 
American  philosopher  who 
sings  when  he  is  cold  and 
hungry. 

Besides  its  usual  song  the 
chickadee  has  a  song  that 
says  "  phcelie  "  much  more 
distinctly  than  does  the 
song  of  the  phcebe  itself. 
Few  people  recognize  this, 
and  often  in  February  or 
earl\-  ]\Iarch  it  isannounred 
in  the  local  newspaper, 
"  The  phcebe-birds  were 
heard  to-day  "  though  it 
may  be  weeks  yet  before 
these  bird  .  arrive.  'J'he  two 
songs  niav  be  easily  dis- 
tinguished by  even  the  ear 
untrained  to  music.  In 
the  i)hoLdie  song  of  the 
cliickadee,  the  last  syllable 


fi'.  iSr 


.4  tliu-ktuU'i   of  ///<■  ciiii'iuice  to  its  lu'st. 


The  Chickauke.      ■  281 

is  at  least  one  note  lower  than  the  first  and  has  a  falling  inflection  ; 
while  the  last  syllable  of  the  phojbe  bird's  song  is  at  least  a  half 
note  higher  than  the  first  and  has  a  rising  inflection. 

Not  long  since  I  visited  the  deserted  nest  of  a  devoted  pair  of 
chickadees.  It  was  cuddled  down  in  the  bottom  of  a  hole  that 
opened  on  the  very  top  of  a  fence  post,  and,  one  would  imagine, 
must  have  been  wet  more  than  once  while  inhabited.  However, 
a  large  familv  was  raised  there  during  the  past  season  and  much 
enjovraent  was  derived  from  watching  the  many  fubsv  birdlings 
that  found  home  and  comfort  in  that  unattractive  retreat.  I 
looked  upon  them  with  special  interest,  for  I  was  sure  they  would 
visit  the  suet  on  ni)'  trees  this  winter  and  thus  become  friendly 
neighbors. 

As  soon  as  the  trees  are  bare,  nail  or  tie  bits  of  suet  to  branches 
which  may  be  observed  from  your  windows.  I  know  of  no  invest- 
ment which  pays  such  enormous  dividends  both  to  pleasure  and 
pocket  as  do  suet  restaurants  in  orchards  patroni;cecl  b\-  chicka- 
dees. Every  child,  at  home  or  school,  will  be  attracted  by  this 
experiment. 

Qt'KSTIOXS    ox    THE    ChICK.ADEE. 

1.  Describe  the  colors  of  the  chickadee  above  ;  below  ;  wings  ; 
tail  ;   throat  and  head. 

2.  Describe  the  differences  in  coloring  between   the  chickadee 
and  the  nuthatch. 

3.  AVhat  is  the  shape  of  the   chickadee's   beak  and   for  what  is 
it  adapted  ? 

4.  Does  it  frequent  the  trunks  of  trees,  or  the  twigs  ? 

5.  Describe  its  actions  when  hunting  for  food  on  a  twig. 

6.  What  is  the  chief  food  of  tlie  cliickadee  ? 

7.  Wh}'  is  it  of  special  value  to  the  farmer  '' 

8.  What  are  tlie  differences  in   the  winter  and   summer  habits 
of  the  chickadee  ? 

9.  Do  you  know  tlie  "  phoebe  "  note  of  the  chickadee  ? 

10.   AVhere  do  tliese  birds  build  their  nests  and  of  what  material  ? 
IT.   What  are  the  colors  and  markings  on  the  eggs  ? 
12.   "When  is  the  nesting  season  ? 
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THE  WHITE-BREASTED  NUTHATCH.* 

By    ANNA    IJOTSFORD    C(;MSTOCK. 

Tile  busy  iiu|1i;Ul1i  cliiiilis  his  tree, 
Ai-diiml  the  i^n-eat  bole  spirally, 
Peeping  iiUi)  wrinkles  gray, 
Unilcr  ruliled  lichens  gay. 
Lazily  piping  one  sharp  note 
From  his  silver  mailed  throat. 

—  Maurice  Tinotpsox. 

U'itli  more  artless  inqiiisitiveiicss  than  frar,  this  lively  little  aerobat 
stops  his  ha/iuiieriii^i;-  oj-  hatihiine;  at  your  approaeh,  ami  stretehnii;  hiin- 
selj  out  from  the  tree  until  it  would  seem  he  must  fall  off,  he  peers 
iloion  at  you,  head  eloiouicard,  strai:^ht  into  your  uptur/wd  opera-glass. 
If  there  is  too  mueh  snoK>  on  the  upper  side  of  a  branch  watch  how  he 
runs  along  underneath  it  like  a  fly,  busily  tapping  the  bark,  or  adroitly 
breaking  the  decayed  bits  with  his  bill,  as  he  stretches  for  the  spider's 
L'ggs,  larvie,  etc.,  liulden  there  ;  yet  somehow,  bctioecn  mouth fuls,  nia/iag- 
ing  to  call  out  his  cher'y  quank .'  quank  !  hank  !  hank  /  ''' 

—  Xeltjf,  Blanchax. 

A'OK'E   outside   is   calling    at    nie  ;   I   caniidt    describe 
it   accurately,    but    it    is   making    delightful    \yoodsv 
remarks   that   make  me  long  to  throw   aside   the  pen 
and  go  out  and  ^yander  where  the  sno\y  is  making  still 
,   „,,,  ,  „  ,, ,  softer  the  carpet  of  dead  leaves  on  the  forest  floor. 

\Cl'\W-tk:'\i  ■"'    It  IS  nrit  a  musical  note  but  it  is  most   enticing  and 
translates  into  sound  the  picture   of  bare-branched 
trees  and  the  feeling   of   enchantment  that  permeates 
(ly^  the  forest  in  winter.      Neltje   Blanchan   sa-\-s  the  voice 
§//'    reiterates  "  cjuank,  quank,"  others  say  it  is  "  nay,  nay  "  — 
[i      but  no  nasal  sound  of  the  human  ^•oice,  and  no  sijelling  of 
the  English  language  adequately  represent  this  call  of  the 
wh ite- breasted  nutliatch. 

On  the  tree  in  front   of  the  window  I  can  see  the  owner  of  this 
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sylvan  voice.  He  is  a  little  bird  blue-gray  above  with  black  head 
and  black  and  white  \'-trimmings  on  the  back  of  his  suit,  and 
•with  soft,  white  breast.  He  is  flitting  blithely  from  tree  to  tree 
enjoying  the  snow  storm  and  coming  often  to  the  suet  feast  which 
i  have  spread  for  him  and  foi  Iiis  little  feathered  kin. 

We  ha\-e  been  ha\"ing  e.xciting  times 
at  the  suet  lianquet  this  morning.  The 
building  in  which  my  office  is,  stands 
on  a  high  knoll  near  the  forest-covered 
brink  of  a  deep  gorge.  Thus  my  win- 
dov,-  is  opposite  the  tops  of  the  trees. 
One  of  our  nature-study  staff,  a  brave 
and  gallant  knight,  who  loves  birds 
and  knows  that  I  love  to  watch  them, 
climbed  two  of  these  trees  at  imminent 
risk  of  breaking  his  neck  in  order  to 
place  this  suet  just  opposite  my  win- 
dow. The  whole  chickadee  family  and 
four  nuthatches,  and  Sir  Downy  and 
j\[adam  Hairy  had  been  reveling  in  the 
feast  all  the  morning  when  suddenly 
Fti;.  iSS.  The  ntiihauh,  om  of  one  after  another  three  crows  appeared 
the  winter  birds.  upon  the  scene.     My  heart   sank   as   I 

saw  them  eying  the  suet  with  interest. 
Nearer  and  nearer  th.e)-  hopped  from  branch  to  branch.  I  pounded 
on  the  widow  and  calletl  out,  "  Go  away  "  in  both  the  crow  and  the 
English  language,  all  in  vain.  ()ne  crow  braver  or  hungrier  than 
the  others  with  one  defiant  eye  on  me  flapped  confidently  down  and 
sought  to  carry  the  suet  off  in  his  beak  ;  to  his  surprise  it  was  tied 
on.  'J'hat  seemed  sus)iicious  and  \^•hen  we  raised  the  window  and 
leaning  far  out  exjilained  matters  he  lifted  slowly  with  a  jeering 
"caw"  that  said  i)lainly  "I'll  call  sometime  when  you  are  not  at 
home  "  and  with  that  he  and  his  companions  disappeared  up  the 
gorge.  'J'he  in\'ited  guests  at  the  suet  table  were  less  disturbed 
than  was  I,  and  1  sui^pose  it  is  rather  inconsistent  to  feed  the 
chickadees  and  let  the  ravens  go  hungry.  But  this  suet  will  last 
the  little  birds  a  month  while  it  would  hardly  furnish  a  breakfast 
for  three  crows  ;  and  in  philanthropic  enterprises  one  is  obliged 
to  draw  the  line  somewhere  even  at  the  cost  of  consistency. 

I  will  return  to  my  nuthatch,  who,  by  the  way,  has  just  hammered 
off  a  piece  of  suet  and  thrust  it  into  a  crevice  of  the  bark  on   the 
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tree  bole.  Why  does  lie  do  that  :  is  it  for  c(jn\-enience  in  eating 
or  is  it  an  attempt  to  store  up  some  of  his  dinner  for  future  need? 
Anyway  it  is  bad  manners,  like  carrying  off  fruit  from  table  d'  hofe. 
But  he  is  jjolite  enougli  in  another  respect  ;  e\'ery  time  after  eat- 
ing the  suet  he  wipes  his  lieak  on  liis  l)ranch  napkin  with  great 
assiduity,  first  one  side  and  then  the  other,  almost  as  if  he  ^\-ere 
sharpening  it.  The  woodpeckers  are  similarly  fastidious  in  clean- 
ing suet  off  their  beaks. 

The  loud  niite  of  the  nuthatch,  seeming  to  be  out  of  proijortion 
to  the"  size  of  the  bird  is,  by  no  means,  its  onl\'  note.  Yesterday 
we  observed  a  pair  hunting  over  tlie  branches  of  an  elm  over  our 
heads,  and  they  were  talking  to  each  other  in  stt-eet  confidential 
syllables  "'  wit,  wit,  wit,"  entirely  different  from  the  loud  note  that 
is  meant  for  the  world  at  large. 

The  nuthatches  and  chickadees  hunt  together  all  winter.  This 
is  no  business  partnership,  but  one  of  congeniality  based  u]ion 
similar  tastes.  Thus  it  is  that  the  two  birds  are  often  confused. 
There  is,  howe^•er,  a  \'ery  noticeable  ciiaracter  that  distinguishes 
them  at  the  first  glance.  Strange  to  say  the  nuthatch  has  also 
been  confused  with  the  sapsucker  and  has  gained  unjust  obloquy 
therebv.  How  anv  one  with  eves  could  confuse  these  two  birds 
is  a  nivsterw  for  tliev  reseml)le  each  other  in  no  particular  nor  in 
general  appearance. 

While  the  nuthatidi  finds  much  of  its  food  on  trees,  ^et  Air.  Tor- 
rev  tells  of  seeing  one  awTwardh'  turning  cn'er  the  fallen  lea\-es 
for  hidden  coco(jns  and  other  things  (pute  worth  his  while  ;  and 
Y'lX.  Baskett  tells  of  having  seem  them  1  atch  flies  in  the  air  and 
becoming  (juite  out  of  lireath  at  this  unusual  e.vercise. 

Audobon  made  S(jme  most  interesting  observations  on  the  nut- 
hatch. He  says  they  ma}-  sleep  hanging  head  downward.  He 
also  sa)"s  of  their  nesting  liabits  that  ''  both  birds  work  together, 
all  the  time  congratulating  each  other  in  the  tenderest  manner. 
The  male,  e\er  conspicuous  on  such  ot.casions,  works  some,  and 
carries  ofl"  the  slender  cliips  cdiiseled  b\-  the  female  He  struts 
aronnd  her,  peeps  into  the  IkjIc,  chenips  at  intervals,  or  ho\-ers 
about  her  on  the  wing.  \\']iile  she  is  sitting  on  her  eggs,  he 
seldom  absents  himself  mail)'  moments  ;  now  with  a  full  bill  he 
feeds  her,  now  returns  to  be  assured  that  her  time  is  pleasantly 
S])ent." 

'I'lie  red-breasted  nuthatch  is  sometimes  associated  with  its 
white-breasted    cousin  ;   it    is   a   smaller    birtl    and    is    essentially  a 
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northern  species.  The  nuthatches  get  their  name  from  their  habit 
of  wedging  nuts  and  acorns  into  bark  and  then  hatching  them 
open.  From  tver)'  standpoint  the  nuthatches  are  most  desirable 
accjuaintances,  and  "we  cannot  spend  our  time  to  better  advantage 
than  in  getting  familiar  with  their  interesting  habits. 

QUKSTIGNS    ON     THF    AVhITE-IIRTC.-VSTKD    NuTHATL'H. 

1.  Describe  from  your  own  observations  the  colors  of  the  nut- 
hatch above  and  below. 

2.  (a)  AVhat  is  the  most  noticeable  character  that  distinguishes 
the  nuthatch  from  tire  chickadee  ?  (b)  Does  the  nuthatch  usually 
frequent  the  bole  or  tlie  twigs  of  a  tree  ?  (c)  Is  there  an\'  differ- 
ence in  this  respect  between  the  habits  of  the  nuthatch  and  the 
chickadee  ? 

3.  Does  the  nuthatch  alight  with  its  head  down   or  up? 

4.  Does  it  tra\'el  down  or  up  ?     Does  it  always  go  in  a  siiiral  •' 

5.  ^Vhat  is  its  food  ? 

6.  Does  it  open  nuts  fi.ir  the  meat  or  the  grulis  witliin  ? 

7.  Does  it  use  its  tail  as  a  brace  m  climbing  trees  as  does  the 
woodpecker  ? 

8.  Where  does  it  build  its  nest  ? 

9.  What  is  the  color  of  tlie  eggs  ? 

10.  'Why  does  it  seem  less  common  in   summer   than   in   winter  ? 

11.  How  does  it  use  its  feet  when  resting  on  a  tree  trunk  ? 

12.  Has  it  anv  special   de\'eloi)nient    of  the    feet   to   help    it   in 
tra\"eling  on  tree  trunks  ? 

13.  Do  you  know  the  note  of  the  nutliatch  ?     Describe. 

14.  How  would  you  spell  its  note  ? 

15.  How  does  the  nuthatch  liel[)tlie  farmer  and  fruit  grower  ? 
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HOUSANDS  and  thousands  of  crows  fast  asleep 
amongst  the  branches  of  a  grove  of  pines  ! 
The  trees  themselves  look  dark  and  sombre 
against  the  snowy  hillside,  but  when  the  assem- 
blage of  dusky  birds  has  gathered  there,  the 
shadows  thicken  and  the  darkness  settles  like 
a  pall.      Soon  all  is  hushed  and  silent. 

^\'ould  you  not  go  miles  to  see  such  a  sight? 
Yet  maybe  you  have  lived  for  years  withir 
easy  walking  distance  of  a  great  crow  "  dormitory  "  without  even 
suspecting  its  existence.  Vou  may  have  watched  the  crows  tiying 
overhead  e\ery  morning  and  then  again  every  afternoon,  without 
noticing  that  they  came  from  the  same  direction  each  morning 
and  returned  at  nightfall.  This  was  just  my  experience  until 
I  began  to  care  about  crows  and  their  ways.  Now  I  know  that 
there  is  a  sleeping  roost  a  mile  or  so  up  one  of  our  wooded  vallevs 
and  the  oldest  inhal)itant  tells  me  that  he  remembers  seeing 
"more'n  a  million  "  crows  up  there  in  winters  when  he  was  a  boy. 
Undoubtedly  generation  after  generation  of  crows  return  to  these 
sleeping  places  ;  certain  localities  ha-\'e  probablv  been  so  used  for 
centuries. 

Although  we  ha\-e  crows  here  all  winter  thev  may  not  be  the 
same  individuals  that  spent  the  summer  here.  Tlie  I'entcr  of 
crow  population  in  the  eastern  United  States  from  Xo\ember  till 
February  is  the  neighborhood  of  Chesapeake  Bay.  There  the 
food  supply  is  more  abundant  tlian  where  the  ground  is  snow- 
covered  in  winter,  and  thither  tlie  crows  migrate  in  innumerable 
armies.  Dormitories  from  ten  to  thirtv  acres  in  extent  antl 
accommodating  from  ten  thousand  to  three  hundred  thousand 
crows  each  have  been  found  in  that  region. 

Why  crows  gather  thus  in  companies  either  small  or  large  is 
undoubtedly  due  to  their  natural   sociability.      The   opportunities 
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for  exhibition  of  conversational  powers  offered  by  such  a  custom 
seems  to  be  greatly  appreciated  by  every  crow.  Such  a  babel  as 
they  raise  when  in  early  morning  their  watchman  rouses  them 
from  sleep  !  They  appear  to  be  reviling  him  for  his  untimely 
interruption.  For  se\'eral  minutes  the  woods  fairly  ring  with 
their  loud,  coarse  shouts.  Then,  as  if  resigned  to  their  fate,  they 
take  flight  towards  the  feeding  grounds.  By  sunset  they  all  con- 
gregate again  and  after  recounting  their  adventures,  settle  down 
early  to  sleep. 

In  open  winters  crows  fare  well  enough.  Seeds  and  berries  are 
easy  to  get  and  considerable  grain  may  be  found  in  harvested 
fields.  But  like  barnyard  fowls,  crows  are  omniverous.  After 
the  grasshoppers  disappear,  a  supply  of  animal  food  is  hard  to 
get.  The  silken  egg-sacs  of  sijiders  are  often  found  torn  open 
and  rifled,  while  suspiciously  near  b)'  are  the  tracks  of  crows. 
Undoubtedly  rabbits  and  field  mice  would  unite  with  the  spiders 
■n  declaring  the  crow  to  be  their  deadly  enemv. 

That  cr<.)ws  eat  corn  is  undeniable.  The  farmers  know  it  to 
their  sorrow,  the  bird's  chamjjions  reluctantly  admit  it,  tlie  crow 
himself  goes  oi)enly  into  the  field,  both  in  winter  and  summer, 
with  no  intent  to  I'onceal  his  intentions.  And  \et  this  univer- 
sally acknoH  ledged  habit  will  bear  investigation.  Ujion  the  real 
or  supposeil  injur)-  done  to  sprouting  corn  and  to  roasting-ears, 
the  farmer  and  his  sons  base  tlieir  animosity  toward  crows  and 
rejoice  at  the  wholesale  or  retail  slaughter  of  these  birds.  Care- 
fully prepared  estimates  show  conclusively  that  the  crow  is  the 
farmer's  friend.  Onl_\-  ////vv  /(V  ,77//  of  the  total  food  of  the  crow 
consists  of  corn  in  any  form,  while  /uVV/Zi'-.f/x  /<v  I'jv//  consists  of 
insects  such  as  grasshoppers,  May  beetles  (June  bugs,  A\d-iose 
young  are  the  white  grubs),  cutworms  and  other  injurious  kinds. 
On  such  evidence  as  this  woidd  not  an  unprejudiced  jury  accjuit 
the  crow  ? 

The  best  \\-ay  to  estal)lish  the  crow  in  this  new  and  true  rela- 
tionship to  the  farmer,  is  to  interest  the  boys  and  girls  in  study- 
ing crows  and  tlieir  wa)-s.  To  make  a  fair  judgment,  one  must 
collect  e\-iden(:e.  Mere  hearsay  is  not  always  to  be  depended 
on.  Justice  and  truth  are  worth  working  for.  The  case  of  the 
Crow  7'x.  the  Farmer,  will  give  opportunity  for  the  practice  of 
both  of  these  virtues 
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AViNTER  Birds.* 

The  winter  is  rot  so  devoid  of  life  as  we  sometimes  think. 
There  are  mammals  in  the  woods  and  co\erts,  fishes  in  the  lakes 
and  deep  brooks,  birds  in  the  forest  and  the  open.  Let  us  devote 
one  early  midwinter  lesson  to  the  birds.  Have  the  children  make 
particular  observations  on  the  English  sparrow.  Other  birds  may 
be  ol)served,  as,  for  example,  our  old  friend  the  crow.  All  these 
birds  touch  the  life  of  the  farmer  and  tlie  nature-lover.  'I'hose 
students  who  are  so  situated  that  a  study  of  crows  is  impossible 
ma)-  substitute  English  sparrows,  chickadees,  woodpeckers  or  any 
other  winter  birds. 

A  bulletin  entitled  "  The  Common  Crow  "  was  issued  by  the 
U.  S.  Department  of  Agriculture  in  1895.  Students  in  this  course 
can  obtain  one  copy  each  by  sending  ten  cents  to  Superintendent 
of  Documents,  Union  Building,  Washington,  D.  C.  Do  not  send 
stamps. 

Do  crows  winter  in  your  vicinity  ? 

Are  you  able  to  verify  the  statements  made  in  the  lesson  con- 
cerning the  flight  in  opposite  directions  in  morning  and  evening  ? 
Give  observations  made  since  receiving  this  lesson. 

Is  there  a  crow  dormitory  in  your  vicinity  ?  (Inquire  of  old 
residents  and  keej)  a  close  watch.) 

Watch  a  crow  on  the  wing.  If  he  is  flying  low,  try  to  count  tlie 
big  wing  feathers.  Note  here  any  peculiarities  of  this  bird's  way 
of  flying: 

How  does  a  crow  hold  on  to  a  limb  when  asleep  ? 

What  characteristics  have  crows  and  chickens  in  common  ? 

How  do  they  differ  ? 

Compare  feathers,  bills  and  feet  of  chickens  and  crows. 

Look  for  crow  tracks  in  the  snow.  Where  have  you  seen  them? 
Can  you  always  tell  which  way  the  bird  was  going?  How? 
v'iketch  the  tracks  on  separate  sheet. 

How  long  is  the  longest  toe,  including  the  claw  ?    Which  toe  is  this? 

Is  the  track  ever  longer  than  the  toe  itself  ?     If  so,  why  ? 

Have  you  ever  seen  the  scratches  in  tlie  snow  made  by  the  stJff 
wing  feathers  when  the  crow  takes  its  flight  from  tlie  ground  ? 

Count  the  scratches. 
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What  food  have  you   seen  crows  eating  ? 

Watch  during  the  whole  month  and  mention  any  new  items  you 
can  add  to  their  bill  ol    fare. 

Have  you  ever  seen  crow's  nests  ?    ^^']rere  ?    When  ? 

Describe  the  nest,  eggs  and  nestlings,  if  you  have  seen  them. 
(These  are  things  to  look  for  during  the  spring  and  summer.) 

Does  the  plumage  of  the  yearling  crow  differ  from  that  of  the 
older  birds  ? 

Do  males  and  females  differ  in  color  ? 

Crows  are  said  to  possess  remarkably  well  developed  brains. 
\Miat  evidence  ha^■e  vou  of  their  sagacity,  fearlessness,  cunning 
or  greed  ? 

\\'liat  other  winter  birds  ha\'e  vmi  seen  this  year  ? 

Give  on  sejiarate  sheet  an  account  of  a  winter  walk. 
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HOW  A  SQUASH   PLANT  GETS  OUT  OF  THE 

SEED.* 


P.V  L.    H.   BAILEY. 


iW^  I"'  one  were  to  plant  seeds  of  a   Hubbard  or  Boston   Marrow 
I  squash  in   loose   warm   earth   in    a   pan   or  box,   and   were 

I  then  to  leave  the  parcel  for  a  week  or  ten  days,   he    \iould 

I  find,  upon  his  return,  a  colony  of  plants  like  that   shown 

I  in  Fig.  1S9.      If  he  had  not  planted   the   seeds   himself  or 

H^^^_^  had  not  seen  such  plants  before,  he  would  not  believe 
^^SB^L^\     ^^^^^    tliese   curious    plants   would   ever   grow    into 
SlSftlftlM  iU^A  ^•^l"''^^'^   \'ines,    so    different    are    they   from   the 
r!i^3SjSy^J>aSi^'''ines    which    we    know    in   the    garden.     This, 
JBJ?^'^*^B^«^^ Itself,  is  a  most  curious   fact, —  this   wonderful 
f^^^  difference  between  the  first  and  the  later  stages 

of  nearly  all  plants,  and  it  is  only  because  we  know  it  so  well  that 
we  do  not  wonder  at  it. 

It  may  happen,  howe\'er, —  as  it  did  in  a  pan  of  seed 
which  I  sowed  a  few  days  ago  —  that  one  or  two  of  tht 
plants  may  look  like  that  shown  in  Fig.  190.      Here  the 
seed  seems  to  ha\-e  come  up  on  top  of  the  (jlant  ;   and 
one  is  reminded  of  the  curious  way  in  which  beans  come 
up  on  the  stalk  of  the  young  [dant.      If  we  were  to  study 
the  matter,  ho\^'ever,  — as  we  may  do  at  a  future  time  — 
we  should  find  a  great  difference  in  the  ways   in  which 
the  squashes  and  the  beans  raise  their  seeds  out    of  the     ^_ 
ground.      It  is  not  our  purpose   to   compare  the  squash 
and  the  bean  at  this  time,  but  we  are  curious  to   know 
why  one  of  these  squash  ijlants  brings  its  seed  uij  out  of 
the  ground  whdst  all  the  others  do  not.      In  order  to  find  <;,jit,is/i  hlant 
out  why  it  is,  we  must  ask  the  plant,  and  tliis  asking  is    a  7va-k  old. 
what  we  call  an  e.\periment.     We  may  first  pull  up  the  two 


*  Teacher's  Leaflet  No,  I,  December,  i8g6.  The  first  Cornell  nature- 
study  leaflet.  For  a  discussion  of  the  title  of  this  leaflet  and  what  it 
signifies  pedagogically,  consult  "The  Integument  Man,"  in  "The  Nature- 
Study  Idea."     (Doubleday,  I'age  &  t'o.) 

2gi 


292 


I.F.AII.KT    XXVIIL 


plants.  The  first  one  (Fig.  1S9)  will  be  seen  to  have  the  seed- 
coats  still  attached  to  the  very  lowest  part  of  the  stalk  below  the 
soil,  but  the  other  plant  has  no  seed  at  that  point.  We 
will  now  plant  more  seeds,  a  dozen  or  more  of  them, 
so  that  we  shall  have  enough  to  examine  two  or  three 
times  a  day  for  several  days.  A  day  or  two  after  the 
seeds  are  planted,  we  shall  find  a  little  point  or  root- 
like jiart  breaking  out  of  tlie  sharp  end  of  the  seed,  as 
sho«'n  in  Fig.  191.  A  day  later  this  root 
part  has  grown  lo  be  as  long  as  the  seed  j^'^ 
Itself  (Fig.  192),  and  it  has  turned 
directl)'  downwards  into  the  soil.  Lint  na/iiui  /us/  Ih-'in- 
there  is  another  most  interesting  niiv^. 
thing  about  this  germinating  seed. 
Just  where  the  root  is  breaking  out  of  tlie  seed  (shown 
at  a  in  Fig.  192),  there  is  a  little  peg  or  projection.  In 
/•■/"■  iQo  Fig.  193,  about  a  dav  later,  the  root 
Sq}i(i.di plant  has  grown  still  longer,  and  this  peg 
-c,' Ii  I  c- h  /hi!  seems  ti)  be  forcing  the  seed  apart. 
/irou'/i/    / /i  ,■ 


:l,/  -coa  /.( 


In  Fig     194,  liowe\"er,  it   will   be   seen 
that  the    seed    is   reallv   being   forced 


The   lower 

.  194).  and 

Fig.    195 


<•  //  /  ,'/■  t  /i 

,r,-^,iii',j  apart  b\-  the   stem   or  stalk  abo\"e  the 

peg  for  this  stem  is  now  growing  longer, 
lobe  of  the  seed  has  attached  to  the  jjeg  (seen  at  (7,  Fig 
the  seed-lea\-es  seem  to  be  backing  out  of  the  seed, 
shows  the  seed  a  dav  later. 
The  root  has  now  jjro- 
duced  manv  branches  and 
has  thoroughh'  established 
itself  m  the  soil.  'Fhe  top 
is  also  growing  rapidlv  and 
is  still  1  lacking  out  of  the  seed,  and  the 
seed-coats  are  still  firmly  held  bv  tlie 
obstinate  peg. 
Whilst  we  have  been  seeing  all  these  pecii 
in  the  seeds  which  «'e  ha\-e  dug  up,  the  plant 
we  have  not  disturbed  ha\-e  been  coming 
the  soil.  If  we  were  to  see  the  jdant  in  Fig.  195,  as  it  was  "com- 
ing up,"  it  \vould  look  like  Fig.  196.  It  is  tugging  away  in  get- 
ting Its  head  nut  of  the  bonnet  which  is  pegged  down  underneath 
the  soil,  ami  it  has  "got  Us   back   up"  in   the   operation.      In    Fin-. 


liar  things 
lets  which 
t  h  r  o  u  tf  h 
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Fig.  ig6.  T/u- 
plant  just  lOining 
up. 


T97  It  has  escaped  from  its  trap  and  it  is  laughing  and  growing  in 
delight.  It  must  now  straighten  itself  up,  as  it  is  doing  in  Fig. 
197,  and  It  is  soon  standing  proud  and 
straight,  as  in  Fig.  189.  \Ve  now  see  that 
the  reason  why  the  "seed"  came  wy  on  the 
plant  in  Fig.  190,  is  that  in  some  way 
the  peg  did  not  hold  the  seed-coats  down 
(see  Fig.  195),  and  the  e.\i)anding  lea\'es, 
being  pinched  together 
must  get  themselves  loose 
as  best  thev  can 

There  is  another  thing 
about  this  interesting 
squash  plant  which  we  must  not  fail 
to  notice,  and  this  is  the  fact  that  these  iirst  two  leaves 
of  the  plantlet  came  out  of  the  seed  and  did  not  grow 
out  of  the  plant  itself.  \\'e  must  notice,  too,  that  these 
leaves  are  much  smaller  when  they  are  first  drawn  out 
of  the  seed-coat  than  they  are  when  the  plantlet  has 
straightened  itself  up.  That  is,  these  leaves  increase  very  much 
in  size  after  they  reach  the  light  and  air.  The  roots  of  the  plant- 
let  are  now  established  in  the  soil  and  are  taking  in  food  which 
enables  the  plant  to  grow.  The  ne.xt  lea\'es  which  appear  will  be 
verv  different  from  these  first  or  seed  leaves. 

These  later  ones  are  called  the  true  leaves. 
They  grow  right  out  of  tlie  little  plant  itself. 
Fig.  199  shows  these  true  leaves  as  they  appear 
on  a  young  Crookneck  s(juash 
plant,  and  the  plant  now  begins  to 
look  much  like  a  squash  vine. 

"\\'e  are  now  curious  to  know  how 
the  stem  grows  when  it  backs  out 
of  the  seeds  and  ])ulls  the  little 
seed-leaves  with  it,  and  ho«-  the  root  grows  down- 
wards into  the  soil.  Xow  let  us  ])ull  up  another 
seed  when  it  has  sent  a  single  root  about  two  inches 
deep  into  the  earth.     \\t  \\\\\  wash   it  \'er\'  carefull)- 

and   la\'  it  upon  a  piece   of  iiaijer.     Then  we  will  la\-     ,,.         „      ,,,, 

'  ^  .  .  ■     J'ig.  '9S.     J  tic 

a  ruler  alongside  of  it,  and   make   an   ink   mark   r)ne-     plant  strai-hi- 

quarter  of  an  inch   from   tlie   ti]j,    and    two    or   three     ,nin'.;  uj'. 


Fii;.  rq-j.  The  plant 
libcrati'tl from  tin- 
Sc'c'il-c'aats. 


294 


Leaflet  XXVIII. 


other  marks  at  equal  distances  above  (Fig.  200).*  We  will  now 
carefully  replant  the  seed.  Two  days  later  we  will  dig  it  up, 
«■  h  e  n  ^\•  e 
sliall  most  ( 
likely  find 
a   con  d  i- 

tion  somewhat  like   that  in 
Fig.    201.     It   will   be   seen 
that  the  marks   E,   C,    B,  are   practi- 
cally   the    same    distance    apart    as 
before  and   they   are   also   the   same 
"^     distance    from    the    iieg   AA.       The 


Marking 
tJlc    root. 


,:j4. 


Fi:^^.  igg. 
The  true 
leaves  de- 
veloping. 


point    of 
ni  o  \'  e  d 


the  rool   is  no  longer  at   DD,   however,   but   has 

on  to  F.     The  root,  therefore,  has  grown  ahnost  wholly  in  the  end 

]jart. 


30I.       The    root 
in  iJie  end  parts. 


7' he    ?//drh/ng    of    t/ie    sfeu/ ,    and    the 
spreading  apart  0/   the  ///arhs. 


=^NoTE. —  Common  ink  will  not  answer  for  this  purpose  liccausc  it 
"  runs"  when  the  root  is  wet  ;  indelible  ink,  used  for  marking  linen  or 
for  drawing,  should  be  used.  It  should  also  be  said  that  the  root  oi  the 
common  pumpkin  and  of  the  summer  Inish  squashes  is  too  fibrous  and 
branchy  for  tliis  test.  It  should  be  stated  also  that  the  root  does  not  grow 
at  its  very  tip,  but  chiefly  in  a  narrow  zdue  just  back  of  the  tip  ;  but  the 
determination  of  this  point  is  rather  too  difficult  for  llie  beginner,  and, 
moreover,  it  is  foreign  to  the  purpose  of  this  tract. 
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Now  let  us  make  a  similar  experiment  with  the  stem  or  stalk. 
We  «-ill  mark  a  }-oung  stem,  as  at  A  in  Fig.  202  ;  but  the  next  day 
we  shall  find  that  these  marks  are  farther  apart  than  when  we 
made  them  (B,  Fig.  202).  The  marks  have  all  raised  themselves 
above  the  ground  as  the  plant  has  grown.  The  stem,  therefore, 
has  grown  between  the  joints  rather  than  from  the  end.  The  stem 
usually  grows  most  rapidlv,  at  anv  gi\'en  time,  at  the  u])per  or 
younger  part  of  the  joint  (or  internode)  ;  and  the  joint  soon 
reaches  the  limit  of  its  growth  and  becomes  stationar)-,  while  a 
new  one  grows  out  above  it. 


"^l^^^--^^ 
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HOW  THE  TREES  LOOK  IN  WINTER.* 


r,v   L.   II.   BAILEV. 


NLV  the  growing  and  open  season  is  thought   to 

be  attractive   in   the  country.     The   winter  is 

bare   and    cheerless.       The   trees    are    naked. 

The  llowers  are  under  the   snow.     The   birds 

have    flown.       Tlie    onh'    bright    and    cheery 

spot   is  the   winter   fireside.      But   even    there 

. ,, ,  the  farmer  has   so  much   time   that   he   does   not 

"Xh-.p'T''       know  what   to   do   with   it.      Only   those   who   have 

|/|i,,  =^=="     little  time,  appreciate  its  value. 

t]'^.        But  the  winter  is  not   lifeless  and  charmless.     It  is  only 

dormant.       The    external    world     fails     to     interest    us 

because  we  have  not  been   trained  to   see  and  know  it  ;   and  also 

because  the  rigorous  weather  and  the  snow  prevent  us  from  going 

afield.      In  the  spring,  summer,  and  fall,  the  hours  are  full  to  over- 


Ti'  tlu-  icachcr. —  We  want  the  country  chilil  to  have  a  clcser  touch  with 
nature  in  the  winter  time.  Teach  iiini  t<.i  see,  to  l-cnow,  and  to  care  for  the 
trees  wlieii  tliev  are  leafless.  This  leaflet  will  suggest  how  you  may  inter- 
est him. 

Vou  can  alsc)  intensify  his  interest  in  tire  sufjject,  and  at  the  same  time 
increase  liis  knowledge  of  drawing,  Ijy  lra\'ing  hinr  ma]<e  sl^eleton  or  out- 
line drawings  rjf  the  trees  ahout  the  schoolhouse  or  the  home.  Leaflet 
XXX  gives  suggestions  for  drawing. 

Vou  can  correlate  this  work  with  geography  by  giving  the  distribution 
or  ran^re  of  the  different  kinds  of  trees.  Indicate  tlie  limit  of  distribution 
northward,  srtutliward,  eastward,  westward  ;  also  the  regions  in  which  tlie 
species  is  most  almndant.  The  common  manuals  of  botany  will  help  you 
in  this  work;  or  \"ou  may  consult  tire  many  excellent  special  books  on 
trees. 

In  teaching  nature-study,  remember  that  a  great  part  of  its  value  lies  in 
the  enthusiasm  and  zeal  witli  wdiich  you  handle  it.  Try,  also,  to  develop 
the  aesthetic  sense  rif  tlic  jinjiil  ;   Ijut  do  not  teach  mere  sentiment. 


Teaclier's  I.eallet  X(j.  12,  Januar\',   iSgg. 
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flowing  with  life  and  interest.  (~)n  e\-erv  liand  we  are  in  contact 
with  nature.  If  the  farmer's  winter  is  to  be  more  enjoyafjle  the 
farmer  must  have  more  points  of  contact  with  tlie  winter  world. 
One  of  the  best  and  most  direct  of  tliese  points  of  symijatliy  is 
an   interest  in   the   winter  aspects   of  trees. 


FIk 


Sij„t//-/riii/,;l  S/„7Q-/;ir/:  ///V/v/;r. 


^O-/.      Pi;^>!tii  Hickory.       This  mui  Fii^ 
oj  <//-r   froiii  "  Lrs.uu/s   7.'////   p/tm/x." 


a.     Till',   Stkcc  lUki',  "F    THE   Trke- roi'. 

In  the  summer  time  we  distinguisli  the  kimls  of  trees  chiefly  liv 
means  of  tlie  shape  and  tlie  foliage.  In  \\-inter  the  foliage  is 
gone  ;  but  the  shape  remains,  and  tlie  framewiirk  of  the  tree  is 
also  conspicU(.)US.  Trees  are  as  distinct  in  winter  as  in  summer  ; 
and  in  some  respects  their  characters  are  more  apparent  and 
jironounced. 

()bser\-e  the  outline  ot  a  tree  against  the  dull  H'inter  skv.  It 
does  not  matter  «-hat  kind  of  tree  it  is.  Xote  its  height,  sliape, 
and  size  of   lop,  lio«-   man\-   branches   there  are,  how  the  branches 
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are   arranged   on   the  main   trunk,  the    direction  of  the   branches, 
whether  tlie  twigs  are  few  or  many,  crooked  or  straight. 

Having  observed  these  points  in  any  tree,  compare  one  kind  of 
tree  with  another  and  note  how  they  differ  in  these  features. 
Compare    an    apide    tree    with    an    elm,  an    ehn    with   a   maple,   a 


/•>:■■.    JO^ 


SUppL)-)'  Ehn.       'flu-  i'xprcssion   is  stiff  and  hard. 


basswood  \\-ith  a  pine,  a  poplar  with   a  beech,  a  pear  tree   with   a 

peach  tree. 

Having  made  comparisons  between  very  dissimilar  trees,  com- 
pare those  which  are  much  alike,  as  the  different  kinds  of  maples, 
of  elms,    of   oaks,    of   poplars.       As   your    powers    of  observation 
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become  trained,  compare  the  different  varieties  of  the  same  kind 
of  fruit  trees,  if  there  are  good  orchards  in  the  vicinity.  The  dif- 
ferent ^•arieties  of  pears  afford  excellent  contrasts.  Contrast  the 
Bartlett    with   the    Flemisli    Beauty,  the    Kieffer   with    the    Seckel. 

In  apples,  compare  the 
Baldwin  with  tlie  Spy,  the 
King  with  the  Twenty 
()unce.  The  sweet  and 
sour  cherries  show  marked 
differences  in  method  of 
branching.  Fruit  men  can 
tell  many  \arieties  apart 
in  winter.      How  ? 

Two  common  hickories 
are  shown  in  Tigs.  203 
anil  204.  How  do  they 
differ?  Do  they  differ  in 
length  of  trunk  ?  General 
method  of  branching  ? 
Direction  of  branches? 
Character  of  twig  growth  ? 
Straightness  or  crooked- 
ness of  branches  ? 

Contrast  the  slippery 
elm  (Fig.  205)  and  the 
common  or  American  elm 
(Fig.  211).  The  former 
has  a  (-rotchy  or  forked 
growth,  and  long,  stiff, 
wide-spreading  bran  (dies. 
The  latter  is  mure  ^'ase- 
1  1  k  e  in  .5  h  a  p  e  .  The 
bran(  hes  are  willowv  and 
graceful,  witlr  a  tendcnc\-  to  weep. 

Comjiare  the  oaks.  The  white  and  scarlet  oaks  ha\-e  short 
trunks  when  they  grow  in  fields,  and  the  main  branches  are  com- 
paratively few  and  make  bold  angles  and  curves.  The  swamp 
white  oak  ( ITg.  206),  hf)wever,  has  a  more  continuous  trunk,  with 
many  comparatively  small,  horizontal,  and  tortuous  Iiranches. 

With  Fig.  206  compare  the  jiepperiilge  (Fig.  207).  This  is  one 
of   the    most    unusual   and  interesting  of   all   our   nali\e   trees.      It 


Fi«-.  206.      Swaiiif<    IJ'/n'h-  Oak. 
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grows  in  swak-s.  It  has  a  ^t-ry  tough-grained  wood.  The  autumn 
foliage  is  deep  red  and  handsome.  The  peculiarities  of  tlie  tree 
are  the  continuation  of  llic  trunk  to  near  the  summit,  and  the 
many  lateral,  short,  deflected,  tortuous  branches. 

C;onsider  the  structure  of  the  sassafras  in  l-'ig.  208.  The  great 
l)ranches  stand  off  nearly  at  right  angles  to  the  trunk,  and  are 
bushy  and  twiggy  at  the  ends. 
Each  large  branch  if  cut  (jff  at 
its  base  and  stood  upright  would 
look  like  an  independent  tree, 
so  tree-like  are  its  branches. 
Observe  how  much  more  bushy 
the  sassafras  is  than  any  of  the 
other  trees  already  figure  d. 
Compare  it  in  the  method  of 
branching  and  the  twigginess 
with  the  sli]Jijery  elm  (Fig.  205). 

But  there  is  still  greater 
brushiness  in  the  thorn-apple 
(Fig.  209).  In  twigginess  F'igs. 
208  and  209  are  very  unlike, 
howe\-er.  Pick  out  the  differ- 
ences. Obser\e  the  ver\-  short 
and  spur-like  twigs  m  the  thorn- 
apple  ;  alsf)  notice  how  soon  the 
trunk  is  lost  in  the  branches. 

^\'ith  all  the  foregoing  ])ic- 
tures  compare  the  steeple-like 
form  of  the  Lombardy  poplar  (Fi 
along  roadsides  and  about  yards.  "What  is  its  structure?  Obser^'e 
it  as  it  stands  against  the  «-inter  sky.  There  is  nothing  else  in  our 
northern  landscape  so  straight  and  spire-like.  If  you  know  a 
beech  tree  standing  in  a  field,  contrast  it  with  the  Lombardy  pop- 
lar. These  two  trees  represent  extremes  (jf  \-ertical  and  of  hori- 
zontal branching. 

Aside  from  the  general  structure  of  the  tree-top,  the  pupil  will 
become  interested  in  the  winter  <;olor  of  the  tree  and  in  the  char- 
acter of  the  bark.  How  does  the  bark  differ  between  elms  and 
maples,  oaks  and  chestnuts,  birches  and  beeches,  hickories  and 
walnuts  ?  Why  does  the  bark  separate  in  ridges  or  i)eel  off  in 
strips?     Is  it  not  associated  ^\■ith  the  increase   in   diameter   of  the 


yr/,, 


^o^.    Pi'pp^ridge  or  Soitr  Gkii! .    The 
clih'sl  of  yo-o   York  Irc.-i. 

:io).      The  tree   is   frequent 
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trunk?     'J"he    method    of   breaking    of   the    Ijark   is    different    and 
peculiar  for  each  kind  of   tree. 

IvOok  at  these  things  ;   and  think  a1)out  them. 

I'he   P'.xpression   of   the   TrEI'.. 

Consciously   or  unconsciously,   "\ve  think  of  trees  nuudi    as    we 
think   of  persons.     They  suggest  thoughts  and  feelings  wltich  are 


A"4'-.  ^oS.      S:iss,:/nrs.      Type  of  a  Inisiiy-Upp.;!  /;-,v. 


also  attributes  of  people.     A  tree  is  weeping,  gav,  restfid,  spirited, 
ipiiet,  sombre.     That  is,  trees  ha\x'  expression. 

The    expression   resides   in    the   obser\-er,    ho\ve\"er,    not   in    the 
tree.      Therefore,  the  more  tlie  j'erson   is    trained    to    <)liser\'e   and 
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to  reflect,  tlie  more  sensiti\-c  his  mind  to  the  things  about  him, 
and  tlie  more  meaning  tlie  trees  ha\-e.  No  one  lo\'es  nature  \\'ho 
does  not  kjve  trees.  We  love  them  for  what  they  are,  wholly 
aside  from  their  uses  in  fruitdiearing  or  shade-giving.  A  kno^d- 
edge  and  lo^•e  of  trees  binds  one  close  to  the  external  world. 


/'/^'\  2og.      T/iorn-applt\      One  of  tlw  !no\t  p'utnrt'^qtic  objcLts  in  llic  whiU'r  hiij<hc<ip,' 


How  shall  one  increase  his  love  (jf  trees  ?  First,  \^\  knowing 
them.  He  learns  tlieir  attributes  and  names.  Kno\\-ing  them  in 
winter,  as  alread)'  suggested,  is  one  of  the  wa)'s  of  becoming 
accjuainted.  Second,  by  endea-\'oring  to  determine  wdiat  thought 
or  feeling  they  chiefl)'  e.\press.  The  sliijper)'  elm  is  stiff  and 
hard.      The  American  elm  is    soft   and   graceful.      The    I.ombardy 
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]ioj)lar  is  prim  and  precise. 
The  pepperidge  is  dejected. 


The  (lak  is  nigged,  stern,  and  Ijold. 
'I'he  h)ng  white  branches  of  a  lean- 
ing buttonwood 
standing  against 
a  distant  forest, 
suggest  some 
spectre  liurr3'ing 
awa\'  from  the 
haunts  of  men 
Trees  w  h  i  c  li 
]Ta\'e  \'ery  strong 
c.\[)rcssions,  or 
which  are  much 
unlike  others,  are 
said  t  o  h  a  \-  e 
cliaracter.  Tliey 
are  |ieculiar.  (  )f 
sucli  trees  are 
oaks,  p  e  p  p  e  r  - 
idges,  I,ombardy 
poplars,  button 
woods,  old  ap])le 
trees. 

.\  tree  with 
\L-yy  strong  char- 
n(  ters  is  said  to 
be  picturesque. 
'J'hat  is,  it  is  such 
an  object  as  an 
artist  deliglits  to 
piut  into  a  jiic- 
t  u  r  e  .  Trees 
which  are  very 
uns)-mmetrical,  or  knotty,  gnarled,  or  crooked,  are  usually  jmc- 
turesipie.  Of  all  common  trees,  none  is  more  picturescjue  than 
an  old  apple  tree.  Observe  its  gnarled  and  (rooked  liranches, 
and  the  irregular  s])aces  in  its  top. 

J'hicourage  the  pupil  to  extend  his  oliservation  to  all  the  trees 
about  him,  esjiecially  to  sucli  as  are  common  and  familiar.  Teach 
him  to  observe  the  growths  of  bushes  and  trees  in  the  fence-rows 
which    lie    on    his  way   to   school  ;   and     to   observe   carefully   and 


(7r,ii,/>  ,'/  Loinlhir^lv  fof-hi 
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critically.  How  do  gooseberry  Inishes  differ  from  currant  liushes, 
and  raspberries  from  Idackberries  ?  Observe  the  lilac  bush  and 
the  snowballs.  How  is  the  snow  held  on  the  different  kinds  of 
evergreens  —  as  tlie  [jines,  s[)ruces,  arbor-vita;  ?  See  how  the  fruit- 
spurs  on  pears  and  plums  stand  out  against  the  sky.  (Consult 
Leaflet  No.  XXXI,  "Four  Apple  Twigs.")  Are  there  any  bright 
colors  of  branch  and  t«'ig  to  relie\'e  the  bareness  of  the  snow  ? 
Do  you  see  any  warmth  of  color  in  the  swales  where  the  willows 
and  osiers  are  ?  Do  you  see  old  plumes  of  grass  and  weeds  stand- 
ing above  the  snow?  Do  they  bring  up  an\-  visions  of  summer 
and  brooks  and  woods  ? 
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ONE   WAY    OF    DRAWING    TREES   IN    THEIR 
WINTER  ASPECT.* 


Bv  C.   W.   FLIRLOKC;, 


jjHE    few    suggestions    which    are    set   forth    in   these 
pages    are    based    u])on    two    assumptions: — first, 


■  that  the  teacher  has  some   Ivnowledge   of   the   most 

I  salient   principles   of  elementary  perspective  ;   and 

^Hl  second,  that  slie  has  a  love  for  all  things  beautiful. 

It  is  feasilde  to  deal  liere  not  to  any  extent  with  art 
in  either  its  abstract  or  its   concrete  form,  but  onlv  with  drawing. 

Drawing,  in  its  simplest  analysis,  is  the  ability  to  record  objects 
as  they  appear  to  the  normal  eye. 

.\rt  is  more  complicated.  It  includes  many  elements,  a  few  of 
which  are  composition,  e.xpression  of  movement,  and  action. 
The  very  thought,  feeling,  and  refinement  of  the  artist  must  be 
expressed  in  his  work.  He  must  tell  not  only  what  lie  sees,  but 
also  wliat  he  feels.      He  interprets  nature  through  his  own  moods. 

There  are  no  outlines  in  nature.  The  Ijoundaries,  shapes,  and 
character  of  various  forms  are  determined  L)\-  the  difference  of 
their  color  values,  and  the  contrasts  of  light  and  shatle.  Yet  an 
outline  drawing  is  the  simplest  means  of  rejiresenting  form  and 
pjroportion.  Although  inacle(|uate  in  many  respects,  this  some- 
wliat  conventional  rendering  is  important  to  the  beginner,  for  it  is 
necessary  that  the  child  be  taught  to  observe  forms  and  propor- 
tions correctly  ;  and  these  impressions  may  be  recorded  most 
simply  and  definitely  liy  outline  drawings.  Michael  Angelo 
emphasized  its  ini|jortance  in  these  words  :  "  Tlie  science  of 
drawing  or  of  outline  is  the  essence  of  ]iainting  and  all  the  fine 
arts,  and  the  root  of  all  the  sciences." 

To  a  great  extent,  one  may  show  in  an  outline  drawing  the 
character  and  texture  of  surfaces.  Our  main  object  should  be  to 
train  the  boys  and  girls  to  observe  in  order  to  acquire  a  correct- 
ness of  perception,  for  "education  amongst  us  consists  too  mucli 
in  telling,  not  enough  in  training." 


•  Teac]ier\    LeaHcl,  Xo.  12,   jciiniar;',  1S99. 
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Fig.  311.      The  American  Elm,  one  of  the  most  typical  of  vase-form  trees. 


One  ^^'Av  OF  Drawing  Trees  in  Their  '\\'inter  Aspect. 
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One  of  the  greatest  difficulties  is  to  impress  u[)on  the  minds  of 
beginners  the  fact  that  they  must  think  while  they  look  and  draw. 
Insist  upon  the  pupil's  looking  repeatedly  at  the  object.  It  is 
better  to  observe  for  five  minutes  and  draw  for  one,  tlian  to 
observe  for  one  and  draw  for  five. 

Make  the  drawing  lesson  more  interesting  by  telling  the  class 
something  about  the  object  wliich  they  are  to  draw,  involving  in 
the  story  facts  that  will  impress  upon  their  minds  some  of  the 
most  salient  characteristics  of  the  object.  Encourage  the  children 
to  discuss  the  object,  drawing  out  facts  for  their  own  observation. 
Certain  kinds  of  trees,  like  certain  races  of  people,  ha\-e  a  general 
similarit)-,  yet  e\-ery  single  tree  has  an  individuality  of  its  own. 

Apply  a  few  essential  questions   that   will  help  to  determine   at 
least  the  kind  of  tree  it  is,  the   race  to  which   it  belongs  ;   for  lirst 
we  must  get   its  general   character,  seeing  its   big  proportions   and 
shape  ;   and  later  must  search  for  its  individualities. 
Is  it  tall  for  its  greatest  width  ? 
How  far  does  the  trunk  extend  before  dividing  ? 
At  what  height  do  the  lowest  branches  arise  ' 
What  is  their  general  direction  ? 
Do  they  appear  to  radiate  from  the  trunk  ? 
How  do  they  appear  to  radiate  from  the  trunk  ? 
How  do  the  main  branches  compare  in   size  with  the  trunk  ' 
Are  they  crooked  or  straight  ? 

The  manner  of  branch  growth  must  be  studied  carefull)'. 
We  see  in  our  elm  (Fig.  211)  that  the  trunk  di\-ides  at  aljout  a 
fourth  of  Its  height  into  several  main  branches,  while  in  the  case 
of  the  pepperidge  (Fig.  207)  the  trunk  extends  to  tlie  \-er\-  top  of 
the  tree,  the  branches  being  small  in  projiortion  to  the  trunk,  not 
varying  much  in  size,  and  taking  an  oblique  downward  direction. 
Notice  the  weird  expression  of  these  trees  with  their  crookedly 
bent  tops,  one  side  of  each  trunk  being  almost  devoid  cf  branches. 
The  trunk  of  the  sassafras  (Fig.  208)  continues  nearlv  to  the 
top  of  this  tree,  while  the  large  branches,  though  iinsymmetrical, 
give  it  a  well-balanced  ajijjearance. 

Again  in  our  picture  of  the  thorn-apjile  (Fig.  209),  we  are  at 
once  impressed  with  its  irregular  form,  the  branches  on  the  left 
taking  a  more  oblique  direction  than  those  (jf  tlie  other  side,  the 
trunk  di\'iding  a  little  short  of   lialf  the  height  of  the  tree. 

For  an  example,  let  our  suiqect  be  an  elm  tree  (Fig.  211)  ;  our 
drawing  to  be  rendered  in  outline. 
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Fig.  212.     Blockiiig-in  flu-  dm  /rec  {Fig.  2rf).      TJu-  JirsI  -.vork  itjlticli  the  artist 
does  'iO/h'ii  Iw  </rii70s  till'  trct-. 


One  Way  of  Drawing  TreI'.s  in  Thiur  Wtni'kr  Aspeci'.      ii 


J-'i;^'.  2/ J.      U'orkiiii;  in  Ijic  Jctaih  -„'i//i  sinirp  liin-s.      The  original  /•c-iiti/  ili-lck 
is  not  fol/o'M-J  c-xacl/y. 


312  Leaflet  XXX. 

Material. —  Almost  any  good  drawing  paper,  white  or  buff  in 
color,  will  answer  our  purpose  ;  9x12  is  a  good  size.  Our  pencil 
should  be  of  medium  grade  lead  (F.  or  HB.)  of  any  standard 
make,  Kohinoor  preferred. 

If  procurable,  we  should  have  a  light  drawing  board  17x22 
inches  (liere  is  an  opportunity  for  the  carpenters)  to  place  the 
paper  on,  otherwise  a  "\-ery  stiff  piece  of  cardboard  ;  or  a  large 
geography  book  might  answer.  It  is  best,  however,  to  fasten  our 
paper,  which  we  cannot  do  in  using  the  book.  For  fastening  the 
paper  use  four  thumb  tacks  for  the  corners. 

A  Fabcr  or  multiplex  pencil  eraser  is  needed  ;  also  a  sponge 
eraser  with  which  to  remove  the  light  lines  and  clean  the  drawing 
before  lining  it  in. 

Our  position. —  Our  point  of  view  will  depend  upon  our  subject, 
but  it  is  not  well  to  be  so  near  as  ic  necessitate  raising  the  head 
in  order  to  see  the  top  of  the  tree  If  we  take  longer  than  one 
sitting  for  our  drawing  (which  I  do  not  think  advisable,  as  we 
must  not  clioose  too  complicated  a  subject),  we  must  mark  our 
position  m  order  to  obtain  again  the  same  point  of  view. 

Position  of  tiic  Jraioiiig-boarJ. —  Our  paper  must  be  placed  on 
the  board  with  its  edges  parallel  to  those  of  the  board.  'The 
drawmg-bo.'ird  should  be  held  perpendicular,  or  nearly  so,  to  the 
direction  in  which  it  is  seen,  \ox  if  the  board  is  tilted  far  back- 
ward, it  will  be  fore-shortened  and  our  tree  will  probably  have 
been  clra^n  longer  than  it  should  be. 

//('?.'  to  lool;. —  The  tendency  of  the  beginner  is  to  see  and  draw 
too  much  in  detail.  It  is  most  essential  that  we  look  first  for  the 
large  shapes,  the  greatest  dimensions  ;  next  for  the  smaller  ones  ; 
last  for  detail.  It  is  not  well  for  the  pupils  t(j  work  too  close  to 
their  drawings.  The)-  should  occasionally  sit  well  bai'k  in  their 
seats  or  get  up  and  stand  behind  the  seats  to  obtain  the  general 
effect  of  their  drawing,  to  see  that  the  big  shapes  are  right  and 
that  the  character  of   the  tree  has  not  been   lost. 

As  an  aid  to  placing  our  drawing  so  as  liest  to  fill  the  space  it 
has  to  occupy,  we  mav  use  what  the  French  call  a  o/u-ri/ic-niotif, 
the  English,  a  finder.  This  is  nothing  more  than  a  small  piece 
of  stiff  paper  or  cardboard  about  5x8  inches,  in  which  is  cut  a 
small  rectangular  opening  aliout  3.{^xi  inch  ;  the  size  and  propor- 
tion ina\'  vary  some\\'hat.  We  may  look  through  this  opening,  the 
card  acting  as  a  frame  to  our  picturt.  This  will  Iielp  us  to  decide 
whether    our    subject    will   look   better   placed   the   horizontal    or 
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the  vertical  way  of  the  paper  and  liow  much  of  the  subject  to 
include  and  where  to  place  it  in  that  space.  We  may  include 
more  or  less  in  the  finder  by  varying  its  distance  from  the  eye. 

Now,  I  am  sure  we  should  not  place  ourselves  witliin  a  dozen 
yards  of  our  tree  if  we  wished  to  get  its  general  effect  ;  tlierefore, 
we  must  ha^•e  plenty  of  foreground  in  our  drawing.  We  must 
give  the  eye  a  chance  to  look,  allowing  plenty  of  s|jace  between 
the  lowest  point  of  our  drawing  and  the  lower  edge  of  our   paper. 

As  the  height  of  tree  we  are  to  draw  (Fig.  2ti)  is  greater  than 
its  greatest  width,  we  find  that  it  will  fill  the  space  best  if  placed 
the  vertical  way  of  the  paper.  After  indicating  tlie  extreme 
height  and  width  bv  four  light  marks,  before  carrying  the  draw- 
ing further  we  must  test  these  proportions  by  comparing  the 
width  with  the  height,  always  testing  the  sjiorter  dimension  into 
the  longer,  viz.  : 

To  test  the  drawing. —  Close  one  eye. 
The  pencil  may  be  used  to  test  the 
drawing  by  holding  it  in  front  of  you 
at  arm's  length  (as  in  Fig.  214)  per- 
pendicular to  the  direction  in  which 
the  object  is  seen  ;  also  revolving  it  in 
a  plane  perpendicular  to  the  direction 
in  which  the  object  is  seen,  in  order  to 
compare  one  dimension  with  another. 
For  example,  hold  your  pencil  hori- 
zontally at  arm's  length  so  that  its 
blunt  end  covers  the  outermost  left- 
hand  point  of  the  elm.  Slide  your 
thumb  along  the  pencil  till  it  covers 
point  ;  retain  that  measurement  (keeping  the  same  position  in 
your  chair,  pencil  always  at  arm's  length)  ;  revolve  the  pencil  in 
the  same  plane  until  it  coincides  with  the  lieight  of  tlie  elm,  at  the 
same  time  lowering  it  so  that  the  end  of  tlie  thumb  covers  the 
lowest  point  of  the  tree  ;  note  carefully  the  point  that  the  blunt 
end  covers  ;  raise  the  pencil  so  that  the  end  of  the  thumb  co\-ers 
that  point,  noting  again  where  the  blunt  end  occurs  and  notice 
how  many  times,  and  how  mucli  over,  tlie  width  goes  into  the 
height.  In  our  elm  (Fig.  211)  we  find  tliat  the  width  goes  about 
once  and  six-sevenths  into  tlie  lieight,  or  a  little  short  of  twice. 
If  the  latter  statement  is  preferred,  we  must  bear  in  mind  the 
proportion  left  over. 


/•v. 


_»/./.      How  lo  lest  the 
deaii'i  }!•'-. 


the    extreme    ri2"ht-hand 
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])(j  not  use  the  scale  side  of  a  ruler  or  marks  on  the  pencil  or 
object  used  in  order  to  test  the  proi)ortions,  and  never  transfer 
measurements  from  the  object  used  in  testing  to  your  paper.  A 
scale  or  other  mechanical  means  should  not  l)e  used  in  free-hand 
drawing.  The  teacher  should  ha\e  a  spool  of  black  thread  and 
shoulci  give  a  piece  aliout  2  feet  6  inches  long  to  each  pnipil.  An 
eraser,  a  knife,  or  some  small  article  may  be  attached  to  one  end 
of  the  thread.  By  holding  the  weighted  thread  as  a  plumb-line  in 
front  of  us,  we  ha\"e  an  absolutelv  vertical  line  ;  so  by  ha\'ing  it 
intersect  a  desired  point  of  our  tree  we  may  obtain  the  relative 
positions  to  the  right  and  left  of  other  points  abo-\'e  and  below 
this  intersected  point. 

lUockiug-in. —  We  may  conceive  of  the  general  shape  of  our  elm 
b)'  looking  at  it  with  half  closed  eyes.  It  appears  in  silhouette. 
Now  imagine  lines  joining  its  outermost  jioints  ;  this  will  gi\'e  the 
general  mass  or  shape  of  our  tree.  X^ow  if  we  represent  the 
outermost  points  contained  in  these  lines  by  sketching  lightly 
these  "  blocking-in  "  lines,  as  thev  are  called,  we  ol)tain  the  gen- 
eral shajje  of  the  elm  (Fig.  212).  \\'e  must  emphasize  the  fact 
that  these  blocking-in  lines  are  to  l)e  sketched  in  lightly  by  holding 
the  [lencil  near  the  l)lunt  end,  using  a  free-arm  motion.  Now  before 
going  farther  we  again  test  these  new  points  to  see  if  the\-  occupy 
their  correct  positions  in  relation  to  the  height  and  width.  Do  not, 
however,  transfer  the  measurements  from  the  pencil  to  the  paper. 
This  test  is  imlv  to  obtain  the  jiroportion  of  one  dimension  to 
another.  Ha\'ing  tested  these  smaller  dimensions  we  may  draw 
lightlv  the  main  branches. 

After  ha\  ing  indicated  their  general  direction  and  character  of 
growth,  we  ma^'  indicate  some  of  the  smaller  branches  and  twigs 
(Fig.  213).  .\11  this  work  should  be  carried  out  without  erasing  ; 
all  corrections  should  be  made  bv  slightlv  darker  lines. 

Let  us  now  sharpen  our  pencils  to  a  good  point  and  go  o\'er  the 
drawing  with  a  fine  dark  line,  carefullv  studving  the  character  and 
spirit  of  the  tree.  X'ow  erase  the  lighter  and  superfluous  lines,  as 
the  dark  lines  remain  distinct  enough  to  indicate  our  drawing. 

Lining-ill. —  We  mav  now  take  our  pencil  nearer  the  point  and 
proceed  to  line-in  the  drawing,  going  o\'er  it  with  a  definite,  con- 
sistent line.  If  desirable,  we  may  accent  and  bring  out  certain 
parts  of  the  tree  more  strongly  than  others  by  darker  or  shade  lines 
and  short,  strong  markings  called  accents.  These  are  espieciallv 
effecti\'e   at   the  junction   and   underside   of  branches,  and   where 
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I^ig.  21^.      The  outline  drawing  complete.^  and  the  first petteil  marks  erased. 


3i6 


l^EAFLET    XXX. 


one  wishes  to  give  the  object  a  nearer  ajjpearance.  A  soft,  broad, 
gre_\'  bne  may  lie  ol)taine(I  b_\'  using  a  s(jfter  pencil  (B)  and  the 
drawing  given  varietv  by  breaking  lines  here  and  tliere.  We 
should  be  cautious  m  using  them,  however  ;  but  lack  of  space 
does  not  permit  further  discussion  of  the  subject  of  accented 
outlines. 

Allow  the  ]iupils  to  make  short  ten-  or  hfteen-minute  "time 
sketches  "  of  trees.  In  these  it  is  the  spirit  and  general  effect  ot 
the  tree  tliat  we  must  strive  fur.  .\bo\e  all,  we  must  allow  our 
little  draughtsmen  t(.)  gi\e  their  own  interpretation  of  the  tree. 
A  hel]3ful  suggestion  as  to  i)roportion,  etc.,  would  be  in  place, 
but  we  must  allow  tlieir  indi\-iduality  to  ha\-e  as  much  play  as 
possible. 

'I'lie  suggestions  gi\-en  on  these  jiages  are  necessary  for  the 
beginner.  Some  of  tliem  are  hard  facts  ;  l)ut  it  lies  with  the 
teacher  to  de\'elop  tlie  ;vsthetic  and  artistic  (pialities  Iving  dor- 
mant m  the  pupil,  readv  to  be  moulded  and  started  in  the  right 
direction. 

If  you  lia\-e  confined  the  pu}iils  to  the  flat  cop}',  oreak  away 
frcnii  It  ;  allow  them  to  create.  Let  them  see  the  beautiful  things 
all  aliout  them.  Thev  «ill  responil.  Let  tliem  draw  from  nature 
and  still  life.      Tram  them  to  observe. 

The  early  summer  da\'s,  just  before  sciiool  closes,  \\'ith  their 
briglit  sunlight  and  strong  shadows,  make  man\'  subjects  interest- 
ing as  liglit-and-shade  drawings.  l'"all,  with  its  brilliant  coloring, 
gives  us  a  chance  to  use  tlie  color-1)ox,  while  tlie  earl)'  winter  twi- 
lights will  bring  many  an  interesting  silhouette  before  our  boys 
and  girls,  and  next  daj'  during  the  drawing  hour  these  impressions 
may  be  carried  out  in  pen  and  ink. 

The  most  successful  teacher  will  be  the  one  of  sympathetic 
nature  whose  love  reaches  out  to  the  boys  and  girls,  as  well  as  to 
all  things  beautiful.  The  most  successful  teacher  will  be  the  one 
who  endeavors  to  place  the  cliildren  wliere  tliey  mav  \"ie\v  nature 
sympatheticalh'  and  in  tlie  most  intimate  relationshij.i. 
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FOUR  APPLE  TWIGS." 

By   L.    II.    KAILEV. 

S  I  "walked  through  an  apple  ordiard  the 
other  day  for  the  first  time  since  the  long 
winter  had  set  in,  I  was  struck  by  the  many 
different  shapes  and  sizes  of  the  limbs  as  I 
saw  them  against  the  blue-gray  of  the  Feb- 
ruary sky.  I  cut  four  of  tliem  in  passing,  and  as  I  walked  back 
to  the  house  I  wondered  wdiy  the  twigs  were  all  so  different  ;  and 
I  found  myself  guessing  whether  there  would  be  any  apples  next 
summer. 

I  have  had  pictures  made  of  these  four  little  apple  limbs.  Let 
us  look  them  over  and  see  whether  they  have  any  story  to  tell  of 
how  they  grew  and  what  they  have  set  out  to  do. 

I. 

One  of  these  twigs  (Fig.  216)  was  taken  from  a  strong  young 
tree  whicli,  I  remember,  bore  its  first  good  crop  of  apples  last 
year.  This  simple  twig  is  plainly  of  two  years'  growth,  for  the 
"  ring  "  jjetween  the  old  and  new  wood  is  seen  at  E.  That  is,  the 
main  stem  from  the  base  up  to  1!  grew  in  it>95,  and  the  ])art  from 
B  to  the  till  grew  in  1S96.  But  tlie  Ijuds  upon  these  two  parts 
look  very  unlike.      J.et  us  see  what  these  differences  mean. 

We  must  now  picture  to  ourseh-es  how  this  shoot  from  B  to  10 
looked  last  summer  whUe  it  was  growing.  The  shoot  bore  leaves. 
Where  '  There  was  one  just  below  each  bud  ;  or,  to  be  more  exact, 
one  bud  clex'eloped  just  above  each  leaf.  These  buds  did  not 
put  out  leaves.  They  grew  to  their  present  size  and  then  stopped. 
The  leaves  fell. 

^\"hat  are  these  buds  of  tlie  tip  shoot  preparing  to  do  in  1897  ? 
\\'e  can  answer  this  cjuestion  l)y  going  back  just  one  year  and  see- 
ing what  the  buds  on  tlie  lower  (or  (jlder)  part  of  the  shoot  did  in 
189O.  On  that  part  (below  B)  tlie  buds  seem  to  have  increased  in 
size.     Therefore,  they  must  have  grown  larger  last  year.    There  were 
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no  leaves  borne  below 
leaves  came  out  of 
these  leaves  expanded 
that  is,  each  bud  grew 
came  each  of  these 
continue  the  growth  in 
be  simple  buds  at  2,  3, 
But  the  strangest 
has  not  vet  been  seen, 


Fig.  216.  — A 

/7C'o-yt'dr-o/c/ 
shoot  from  a 
young  apple 


mant  during  the 
then,  that  t  h  e 
branches  are  on 
three  strong 
year's  growth. 

If,  now,  we  pic- 
of  1S95,  we  shall 
terminating  at  B. 
those  at  7,  S,  g, 
branch  in  1896, 
did    the    s  a  m  e 

Why  did  some 
t  h  a  n  others? 
the  strongest 
tlie  greatest 
one  will  answer, 
question,  for  we 
shoot  is  strong- 
t  h  a  t  there  is 
this    outward    or 


these  buds  in  1896,  but  a  cluster  of 
each   little    bud   in   the   spring.     As 
and  grew,   the   little   bud    grew    on  ; 
into   a  tiny   branch,    and   when    fall 
branches  had  a   bud   on   its    end   to 
the  year  to  come.     \Vhat  we  took  to 
4,  5,  6,  are,  therefore,  little  branches, 
part   of  this    wonderful    little    twig 
—  the  branches  are  of  different  sizes, 
and  three  of  them  {7,  8,   9)   have   so 
f  a  r   outstripped 
the    others    that 
they  seem    to   be 
of     a      different 
kind.     It  should 
be   noticed,  too,  that  the 
very  lowermost  bud  (at  i) 
never    gre\\'    at    all,    but 
remained   jJerfectiy    dor- 
entire   ^ear    1896.     It   will   be  seen, 
thnanant     bud     and      the      smallest 
the  lower  part  of  the  shoot,  and  the 
branches  are  at  the  \-er)'  ti]:)  of  the  last 


ture  the  twig  as  it  looked  in  the  fall 
see  tliat  it  consisted  of  a  single  shoot. 
It  had  a  large  terminal  bud  (like 
10),  and  this  bud  pushed  on  into  a 
while  tliree  other  buds  near  the  tip 
thing. 

of  these  branches  grow  to  be  larger 
"  Simply  because  they  were  upon 
part  of  tlie  shoot,  or  that  part  where 
growth  naturally  takes  place,"  some 
I:!ut  this  read)-  does  not  answer  the 
want  to  know  \\\\\  this  part  of  the 
est.  Probably  the  real  reason  is 
more  sunlight  and  more  room  on 
upward  end.  In  1897, —  if  this  shoot 
had  been  spared  —  each  of  these  four  largest  twigs  (7,  8,  9,  10) 
wouhl  have  done   the  same  thing  as  tlie  parent   twig   did   in   1896  ; 
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each  would  have  pushed  on  from  its  end,  and  one 
or  two  or  three  other  strong  branches  would  prob- 
ably have  started  from  the  strong  side-buds  near 
the  tips,  the  very  lowest  buds  would,  no  doubt, 
have  remained  perfectly  inactive  or  dormant  for 
lack  of  opportunity,  and  the  intermediate  buds 
would  have  made  short  branches  like  2,  3,  4,  5,  6. 
In  other  words,  the  tree  always  tries  to  grow 
onward  from  its  tips,  and  these  tip  shoots 
eventually  become  strong  branches,  unless  some 
of  them  die  in  the  struggle  for  existence.  What, 
now,  becomes  of  the  little  branches  lower  down  ? 


II. 

From  another  apple  tree  I  took  tlie  twig  shown 
in  Fig.  217.  ^\'e  see  at  once  tliat  it  is  \-ery  unlike 
the  other  one.  It  seems  to  be  two  vears  old,  one 
year's  growth  extending  from  th^  base  up  to  7, 
and  the  last  year's  growth  extending  from  7  to 
8  ;  but  we  shall  see  upon  looking  closer  that  this 
is  not  so.  The  short  branchlets  at  3,  4,  5,  7  are 
very  different  from  tliose  in  Fig.  216.  They  seem 
to  be  broken  off.  The  fact  is  tliat  the  broken 
ends  show  were  apples  were  borne  in  1896.  The 
branchlets  that  bore  them,  therefore,  must  have 
grown  in  1S95,  while  tlie  main  branch,  from  i  to  7, 
grew  in  1894.  It  is  plain,  from  the  looks  of  the 
buds,  tliat  the  shoot  from  7  to  S  grew  last  year, 
1S96. 

Starting  from  tlie  base,  then,  we  have  the  main 
twig  growing  in  1S94  ,  the  small  side  branches 
growing  in  1895  ;  these  little  branches  bearing 
apples  in  1896  ;  and  the  terminal  shoot  also  grow- 
ing in  t896.  Why  was  there  no  terminal  shoot 
growing  in  1S95  ?  Simply  because  its  tip  devel- 
oped a  fruit-])ud  (at  7)  and  therefore  could  not 
send  out  a  branch  ;  for  there  are  two  kinds  of 
buds,  —  tlie  small,  ijointed  leaf-bud  and  the  thick 
bhr..?  fruit-bud.  If  the  branchlets  3,  4,  5,  7  are 
two  years  old,  the  dormant  buds — i,  2  —  must  .•.« 
be  of  the  same  age.     That   is,  for  two  long  years  /.'/ 


2'( 


Fl^.  2/y.  A  iln'cc-y(^ar~ 
i/.]d shooi  and  the  fyuit- 
zpurs.     Ha.1/  size. 
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tlicsL-  little  bud3  liave  been  waiting  (if  1  may  use  the  expression) 
for  some  bug  to  eat  off  the  buds  and  leaves  above,  or  some  acci- 
dent to  break  the  shoot  beyond  them,  so  that  they  might  have  a 
chance  to  grow  ;   but  they  have  waited  in  vain. 

\\'e  have  no^v  found,  therefore,  that  the  little  side  shoots  upon 
apple  t«-igs  often  become  fruit-branches  or  fruit-spurs,  while  the 
more  ambitious  branches  al)o\"e  them  are  making  a  great  display 
of  stem  and  leaves. 

But  will  tliese  fruit-spurs  bear  fruit  again  in  1S97  ?  No.  The 
bearing  of  an  apple  is  hard  work,  and  these  spurs  did  not  have 
enough  vitality  left  to  make  fruit-buds  for  the  next  year  ;  but  as 
they  must  perpetuate  themselves,  they  have  sent  out  small  side 
buds  wliich  will  bear  a  cluster  of  leaves  and  grow  into  another 
little  spur   in   1897,  and  in   that  year  these  new  spurs  will  make 


fS. — .-/  fr nil-spur  ■:i'/iic/i  has  home  six  apple's.      Half  si:e. 


fruit-buds  for  bearing  in  1898.  The  side  bud  is  plainly  seen  on 
spur  5,  also  on  si:uir  4,  wdiilst  spur  7  has  sown  a  seed,  so  to  speak, 
in  tlie  l.)ud  at  6.  It  is  plain,  therefore,  why  the  tree  bears  every 
other  year. 

III. 
There  was  one  tree  in  the  orchard  from  which  the  farmer  had 
not  picked  his  apples.  Perhaps  the  apples  were  not  worth  pick- 
ing. At  any  rate,  the  dried  apples,  shriveled  and  brown,  are  still 
hanging  on  the  twigs,  and  even  the  Ijirds  do  not  seem  to  care 
for  them.  I  broke  off  one  of  these  twigs  (Kig.  218).  Let  us  see 
how  many  apples  this  interesting  twig  has  borne.  We  can  tell  by 
the  si[uare-cut   scars      A.-,  apple  was  once   borne   at    i,  another  at 

2,  another  at   4,  another   at   5,  another   at   6,  and   another   at    7 

and  at  7  there  will  lie  a  scar  wlien  the  ajiple  falls.  Si.v  ajiples 
this  modest  shoot  has  borne  !     And  I  wonder  how  man)-    of   tlTem 
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got  rii)f,  or  how  nianv  «'cre  taken  1)\'  the  worms,  or  liow  iiKiny 
were  eaten  ].)y  tlie  little  boys  and  girls  on  their  way  to  school  ! 

A  peculiar  thing  ha[)penecl  when  the  fruit  was  growing  at  2. 
Two  side  Inuls  started  out,  instead  of  one,  and  both  of  them  grew 
the  next  )-ear,  ISut  or,e  of  the  little  branchlets  fell  sick  and  died, 
or  a  bug  nipped  off  its  end,  or  it  star\-etl  to  death  ;  and  its  niem- 
or\'  is  preserved  b\'  the  little  stick  standing  up  at  3.  The  other 
bran(dilet  thri\-ed,  and  e\'entuall\-  bore  a[)ples  at  4,  5,  6,  and  7. 

I  have  said  that  these  (niit-spurs  bear  only  e\'ery  other  year  ; 
then,  if  this  branch  has  borne  six  a[)[jles  consecutively,  it  must 
be  twelve  j-ears  old.  The  truth  is  tiiat  it  is  about  twenty  years 
old,  for  some  \ears  it  failed  to  bear  ;  but  the  age  cannot  be  traced 
out  in  the  jjicture,  although  any  little  boy  or  girl  with  bright  eyes 
could  soon  learn  to  trace  out  yearly  rings  on  the  shoot  itsel'. 


IV. 
The  last  'shoot  that  I  got  that  day  has  a  whole  volume  of  his- 
tery  in  it,  and  I  cann(jt  begin  to  tell  its  story  unless  I  should 
write  a  small  book.  But  we  will  trace  out  its  birthdays  and  see 
how  many  apples  it  has  borne.  It  is  shown  in  Fig.  219,  and 
because  it  is  so  long  I  lia\e  had  to  break  it  into  several  pieces  to 
get  it  on  the  I'age.  Tt  begins  at  A,  and  is  continued  at  H,  C,  D, 
E,  and  F. 

Let  us  count  the  \'earl\-  rings  and  see   how   old   the   "whole   limb 

is.      These  rings  are  at  2.S,  26,   I),  12,   i, —  I'lvc  of  them  ;   and  as  the 

shoot  grew   one   \ear   before  it  made    an\'    ring,  and   another   year 

made   no    inijre.rse    in    lengtli  —  as    we    shall    i)resentl\-    see  —  the 

whole  branch  must  be  se\  en    \-ears   old.      That   is,  the    limf)    prob- 

abh"  started  in   1S90."      l.el  us  begin,  then,  at  A,  and  follow  it  out. 

1890.      Started  as  a  spur  from  the  main  brancli.  A,  and  grew  to    i. 

1S91.      Apple   borne   at    1.      Tliis   ai)ple   di<l   not   mature,  howe\er, 

as  we  can  readily  see   b\'  the   smallness   of   the    scar.      In    this 

\'ear,  two  side  biuls  de\'eloped  to   continue   the  spur  the    next 

year. 


'■' U  is  really  impossible  lo  tell  wlielher  the  sliDot  starleil  fnun  llie  limb 
A  i)i  1SS9  or  1S90,  willioul  biiowitiL;  ibe  ai^e  of  -V  ;  fnr  ilie  sjiui-  ma)"  lia\e 
(leveluned  its  blossimi  bu'l  al  llle  end  in  eilber  llie  first  or  second  year  of 
its  life.  Thai  is,  Nuuni;  fruit-spurs  sometimes  make  a  ljln>.son"i  bud  the  very 
vear  ihev  start,  but  I  hex"  c.ftrner  "  stanil  still"  the  second  year  and  delay 
the  blossont  Inid  unlil  that  time. 
21 
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1S92.  Ceased  to  be  a  friiit-sinir,  and  made  a  strong  growth  on  to 
12.  For  some  reason,  it  had  a  good  chance  to  grow,  l^erhaps 
the  farmer  ijruned  the  tree,  and  thereby  gave  the  shoot  an 
opportunity  ;   or  ])erhaps  he  plowed  and  fertilized  the  land. 

In  the  meantime,  one  of  the  side  buds  grew  to  3,  and  the 
other  to  7,  and  each  made  a  fruit-bud  at  its  end. 

1893.  Shoot  grew  lustily, —  on  to  D. 

The  fruit-bud  at  3  bore  an  apple,  which  ]jrobal)ly  matured, 
as  shown  by  the  scar  2,  Two  side  buds  were  formed  Ijeneatli 
this  apple,  to  continue  the  spur  next  year. 

The  fruit-bud  at  7  bloomed,  but  the  apple  fell  early,  as 
shown  bv  the  small  scar.     T\'\-o  side  buds  were  formed. 

Tlie  buds  upon  the  main  slioot  —  i  to  12  —  all  remained 
dormant. 

1894.  Shoot  grew  from  IJ  to  beyond  K. 

Side  bud  of  2  gre\^•  to  .4,  and  made  a  fruit-bud  on  its  end  ; 
the  other  side  bud  grew  on  to  5,  and  there  made   a    fruit-bud. 

Side  bud  of  7  grew  on  to  10,  and  the  other  one  to  8,  each 
ending  in  a  fruit-bud. 

FUids  on  old  shoot  —  i  to  12  —  stUl  remained  d{jrmant. 

Some  of  the  buds  on  the  1S93  growth  —  12  to  1 ), —  remained 
dormant  ;  but  some  of  tliem  made  fruit-sinirs, —  14,  16,  17,  18, 
19,  20,  21,  22,  23. 

1895.  .Shoot  grew  from  beyond  E  to  28. 

l-'lowers  were  borne  at  4  and  5  ;  but  at  4  tlie  fruit  fell  early, 
f(jr  the  fi\"e  or  six  scars  of  tlie  flowers  can  be  seen,  sliowing 
that  no  one  of  them  developed  more  strongly  than  the  other  ; 
that  is,  none  of  the  flowers  "  set."  .A  fairly  good  fruit  was 
probabh'  borne  at  S-  At  the  base  of  eacli,  a  bud  started  to 
continue  the  spur  next  year. 

Upon  the  other  spur,  flowers  were  borne  both  at  8  and  lo. 
At  10  none  of  the  flowers  set  fruit,  but  a  side  bud  developed. 
At  8  tlie  fruit  partially  matured,  and  a  side  bud  was  also 
developed. 

The  Inids  ujion  the  old  stem  from  i  to  12  still  remained 
dormant. 

Some  of  the  spurs  on  the  1893  growth  —  12  to  D  —  devel- 
oped fruit-buds  for  bearing  in  1S96. 

Some  of  the  buds  on  the  1894  growth  —  1)  to  beyond  E  — 
remained  dormant,  but  others  de\'eloped  into  small  fruit- 
spurs.     (  )ne  of   these   buds,  near   the  top  of  the    1894  growth, 
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threw  out  a  long  shoot,  starting   from    E  ;   and  the   bud    at   26 
also  endeavored  to  make  a  long  l)ranch,  but  failed. 
1896.      JNIain  shoot  grew  from  28  to  the  end. 

Tile  side  bud  lielow  4  (where  the  fruit  was  borne  the  year 
before)  bareh-  lived,  not  elongating,  as  seen  above  3.  This 
brancli  of  the  spur  is  beeoming  weak  andi  will  never  bear 
again.  The  side  bud  of  t,  iiowever,  made  a  fairiv  good  spur 
and  developed  a  fruit-bud  at  its  end,  as  seen  at  6. 

The  side  bud  of  10  grew"  somewhat,  making  tlie  very  short 
spur  [I.  Tliis  kiranchlet  is  also  getting  weak  The  bud  ot  8, 
however,  developed  a  strong  s|)ur  at  9.  Both  ir  and  9  bear 
fruit-buds,  but  that  on  i  i  is  probably  too  weak  ever  to  bear 
fruit  again.  In  fact,  the  entire  spurs,  from  i  to  6  and  i  to  9, 
are  too  «-eak  to  be  of  mucli  ai'count  for  fruit-bearing. 

'I'liis  ^"ear  se\"eral  of  the  spurs  along  the  1S93  growth  —  12 
to  l)--liore  (lowers.  !"'lowers  ^\■ere  borne  from  two  buds  on 
the  first  one  (at  13  and  14),  but  none  of  the  flowers  ''set." 
()ne  of  the  little  a]iples  that  ilied  last  June  still  clings  to  the 
spur  at  14.  .V  side  bud  (15)  formed  to  continue  the  spur  in 
1897.  Flottcrs  were  borne  at  16,  20,  2t,  and  23,  but  no  apples 
de\'eloped.  Upon  16  antl  20  the  llowers  died  soon  after  they 
opened,  as  seen  b)-  the  remains  of  tliem.  Upon  23,  one  of  the 
flowers  set  an  aj)ple,  hut  tlie  a[ii)le  soon  died.  The  spurs  17 
and  18  are  so  weak  tiiat  thev  hax'e  ne\"er  made  fruit-buds,  and 
they  are  now  nearly  dead.  The  spurs  79  and  22  have  behaved 
differentl)'.  Like  tiie  others,  they  grew  in  1894  and  would 
ha\e  made  terminal  fruit-buds  in  1895,  'i^^l  would  have  borne 
fruit  in  1896;  but  the  terminal  buds  were  broken  off  in  the 
lall  or  winter  ot  1894,  so  that  two  side  l)uds  de\'eloped  in 
1895,  and  ea(  h  ot  these  developed  a  fruit-bud  at  its  end  in 
1896  in  the  spur  19,  l)ut  only  one  of  them  de\"eloped  such  a 
bud  in  22.  U|>on  these  sjiurs,  therefore,  the  bearing  year  has 
been  changed. 

I'pon  the  growth  of  1S94  —  I)  to  beyond  E  —  only  three  s[)urs 
have  developed,  nos.  24,  25,  26.  These  started  out  m  189^,  and 
two  of  them  —  25  and  26  —  have  made  large  fat  luids  which  are 
evidentl}'  fruit-buds.  Tlie  shoot  at  E  grew  on  to  EE,  and  all 
the  buds  on  its  hnver  two-year-old  jiortion  remained  dormant. 

(")n  the  1895   growth  — from  l)eyond  E  to  28  —  all  the  buds 

remained    dormant    sa\e  one,  and  this  one 27  —  made  only 

a  ^-er)"  feeble  attempt  to  grow  into  a  spur. 
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The  buds  ii])on  tlie  1X92  growtli  —  1  to  12  —  are  still  dormant 
and  waiting  for  an  opportunity  to  grow. 

"\\'hat  an  eventful  history  this  apjde  twig  has  had  !  And  yet  in 
all  the  seven  years  of  its  life,  after  having  made  fifteen  efforts  to 
bear  fruit,  it  has  not  produced  a  single  good  apple  !  'J'he  fault, 
therefore,  does  not  lie  in  the  shoot.  It  has  done  the  best  it  could. 
The  trouble  has  been  that  the  farmer  either  did  not  give  the  tree 
enough  food  to  enable  it  to  support  the  fruit,  or  did  not  jjrune 
the  tree  so  as  to  giN'e  the  twig  light  and  room,  or  allowed  apple- 
scab  or  some  other  disease  to  kill  the  young  apples  as  they  were 
forming.  I  am  wondering,  therefore,  whether,  when  trees  fail  to 
bear,  it  is  not  ipiite  as  often  the  fault  of  the  farmer  as  it  is  of  the 
trees  ? 
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'PKIXO  is  coming  !      'I'lie  buds  will  burst  and 
the  Ijirds  will  sing  ! 

How   do   the   buds    burst  ?     \\'atch    them 
as  the   spring   ojiens  ;   or,  if  yoti   are   impa- 
tient,   cut    long    twigs    and    place    them    in 
bottles   ol    «ater  in  a  li\-ing-room,   and   the   buds 
swell.      I'irst,   notice   wliat    the   winter  buds 
are  like, — that  they  are   spherical,  or  oblong,  or 
conical  l)odies  l_\ing  close  to  the  limb  and  tightly 
cON'ered  with  scales.     Notice  that  there  is  a  mark 
or   scar   beneath    the    bud,   showing  where  a  leaf 
was  borne. 

It  is  excellent   practice   to  collect  winter  twigs 
of   different   kinds   of  trees   and   bushes,    and   to 
-  — !- —  -        conijiare   the   form   and   color   of  the  shoots,  and 

the  si/e,  shape,  color,  and  make-up  of  the  buds. 
T,ay  the  twigs  side  bv  side  on  the  table  and  notice  how  one  differs 
from  the  other,  \\diat  part  of  the  twig  grew  last  vear?  Notice 
the  "ring"  at  the  Ijase  of  the  last  year's  growth.  After  all  the 
dilferences  are  noted,  put  the  twigs  in  water,  as  \-ou  woidd  a 
bou(|uet.  Sometimes  Howers  and  leaves  wdl  appear.  If  thetwigs 
are  two  or  three  feet  long,  the  buds  are  more  likely  to  grow,  for 
then  there  is  sufficient  suppl\'  of  f(j(,id  in  them.  Change  the 
water  frequeiitK',  and  <  ut  olf  the  lower  ends  of  the  twigs  so  that 
a  fresh  surface  will  be  exposed  to  the  water.  It  will  lie  tH-o  to 
fn-e  weeks  before  the  liuds  ojjen,  tlepending  mosth'  on  the  kind  of 
plant. 

Mark  one  bud  on   a   maple,  or  apple,  or   lihu',  or  other  plant,  by 
t\'ing  a  string   about    the   twig.      Look  at   it   carefullv  from    day  to 
(lav  :   ol)ser\-e  how  it  opens,  and  what  <omes  out  of   it. 
The  ]uipd  should  kn(jw  that  a  winter  twig  has  interest. 


-■■  XaturL--Stiuh-  IJuarterly  Xn,  4,    I.clflet  17,   ^[arch,   1900. 
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'I'lif  ])ud  iiiav  l)c  peacli  or  apricot.     Soon  llic  bud  begins  to  swell 

at  its  top.     The  siales  o|ien.     A  white  lining  appears.      This  lining 

soon  ]irotrudes  (Fig.  220).      SiMjn  the   lining   npens.      A\'e   see   that 

it  is  a  llower.      (  )r   ]ierhaps  the  peach  bud  sends  (Uit  a  green  shoot 

rather    than    a    llower.      There    must    be    t\vo    kinds    ol 

^^       Deac  h  aiul  aiiricot  buds, —  a  llou"erd)ud  and  a    leal -bud. 

"^ '  '■      (Jan    vou    tell    them    apart?     The    Ibiwerdiud    is   tlncker 

and  rounder.      Usually  one   stands   on    either    side   nl    a 

leafdiud.      ]!ut    the    leafdjud    ma\-    stand    alone.      I'ind 

one  :   an\-  peach  tree  (.ir  aiirieot  tree  \\\\\  ha\e  leatdaids, 

but  all  ma\-  not  ha\e  llnw  erd)uds.      .Vs  the  bud  e.xpan.ds 

//.,'.    ^=0.      ,.j,.,,i   ji,^.    |i,|„-^.|-    I,,-    |^,^f   appears,    notice    that    the   bud- 

''.     '^       scales    fall    awaw       1  >o     these    scales    lea\"e    scars?      And 

",     .      ,     do   not  these  scars,  stantlui"  tos/ether,  make  the  "  ring 

/,,,,/  \\hich  marks  the  lieginning  nf  the  new    grcnvth  ? 


(  )bser\-e  a  pear  bud.  Xctii  e  that  the  scales  elongate  as  the  bud 
swells.  \'ou  can  see  the  white  bases  of  the  scales,  marking  the 
new  growth  (  Idg.  22]].      If   it    is   a    leafdmd   the    scales  t<k 

HKU'  become  three-fourths  of    an   inch  long    before    they  (t,       % 

fall.      ISut    j^ooner    or    laler,    the\"    are    ca>t,    and    their        Km   ,|il 
]daces    are    marked    b\'    scars.      If   it    is    a    llow"er-f)ud,         r  "'i^ 
notice  that  se\eral   llowtU'^  (  oiiie  out  ol   it.      In  the  apri- 
cot and  ])each,    there   is   onl\-   one    llower   in    each    bud. 

l'^a(  h  of    these  little  pear 
lliiwers  IS  (  losed    up    like 
a  bud  and  ele\ates    itself      /'''.v.   --'■ 
on  a  stalk  before  it  opens:  ('A""'v 

and    this    stalk    becomes 
the  stem  of  the  ]iear  fruil. 
I'lUt    this    ]iear    llower-bud    contains 
,!  lea\es  as  well  as    (lowers.       I'lg.    J22 

shows  what  comes  out  of  a  pear 
bud.  'idiis,  then,  is  a  mixed  llower- 
bud, —  It  contains  both  lea\es  and 
Ib'jwers.  The  apricot  and  tlie  peacdi 
bear  true  or  simple  flower-buds. 

I-'r;.  222.        il'lhil  ,,ui},-  out  of  ,1  pc<lr  ':-■  *  'k 

'''"'■  \\\Uch  apple  buds.      The    scales    do 

not    elongate    as    in    the    pear,    but    the     llower-luids    are    mixed. 
Fig.  223  sliows  the   ex[ianding   cluster    from    an    apple   llower-bud. 
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l''()ar  flowers  will  open  ;  and  there  arc  six  lea\'es. 
are  made  to  open  in  the 
house  on  se\-ered  twigs,  the 
lea\-es  do  not  grow  so  lart/e 
before  the  flowers  expand,  r^~^ 
lor  the  tn-ig  does  not  con- 
tain sufficient  food.  Fii;-. 
224  is  a  photograph  of  an 
apple  twig-  which  I  had  in 
my  window  one  \\inter's 
day. 

K.xamine   a   hickory   twig. 
The    illustration    (Fig.    22^) 


If   the 


3 -"'J 
buds 


L'/riiii/i:-  ^^f  au  apple  IniJ. 


shows  the  "ring"  mark- 
ing the  beginning  of  the 
annual  growth.  See  the 
large  leaf-scars.  Notice 
that  the  terminal  bud  is 
inu(  h  the  largest.  It  is 
the  one  which  will  grow. 
'I'he  other  buds  \\\\\  re- 
main dormant  unless 
they  are  forced  into 
growth  by  the  death  of 
the  terminal  bud  or  by 
iither  unusual  circum- 
stances. Notice  that  buds 
diller  in  size  on  shoots  of 
all  plants  ;  consider  that 
not  all  the  buds  are  to 
grow  :  there  is  a  struggle 
for  existence,  ^^'hen  the 
liiikor)'  bud  expands, 
scune  of  tlie  scales  fall 
away  ;  but  some  of  the  inner  parts  enlarge  into  leaf-like  bodies, 
as  shown  in  Fig.  22C.  In  some  hickories  these  bodies  become 
two  or  three  inches  long  before  they  fall.  Hickories  open  very 
late  in  the  season.  The  Norway  maple,  commonh'  planted  on 
lawns,  beliaves  in  a  similar  way.     Obser\-e  the  sugar  maple. 

-y-  %         * 
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A  twig  of  the  common  t'lm  is  sliown 
in  l-'ig.  227.  Notice  the  "ring."  See 
tlie  two  kinds  of  liucls.  We  suspect 
tliat  tlie  three  larger  ones  are  llower- 
l)iuls.      ^\'itl^  tlie  \■er^■  first   warm    davs 

—  before   the    ndjin  has  built  her   nest 

—  these  three  biiils  «ull  burst;  soon 
the  red-lirown  tassels  will  hang  on  the 
lealless  twigs.  ]vich  tassel  is  a  llower.  . 
Se\'eral  flo«'ers  come  from  each  bud. 
\\'e  sec  them  in  I'ig.  228  ;  and  the 
leaf-buds  ha\-e  elongated  somewhat. 
^\"atch  for  the  fruits  or  seeds  that 
blow    aluuit    the     walks     so     earl)-     m 

■_  s])ring  ;   and  note  how  the  lea\es  come/.y,,  _„^,       'I'lu- opniii. 

out.  of  ,1  hickory  IniJ. 


With  the   llrst   breath    of    sjiring,    the    "iniss\"    \\-illows  "    come. 
And  what  are  the  "jiussles"'     The)-   are  clusters   of    flowers.      So 


^^^ 


I:-.  -7.    yv.v.  oj\ 


?,\\      H/ossoi/ii  of  Iho  oliii. 


snuglv  are  the  little  llowers  wrapped  in  ^^"ool,  that  tiie  "jiussies" 
are  silken-soft  as  tlie\'  begin  to  e\|iand.  Fig.  221)  is  a  willow 
shoot.  I'ind  one  when  the  buds  first  begin  to  burst.  Notice  the 
big  brown-blai  k  scale  that  co\-ers  the  bud  as  a  shield  and  falls 
vd'.en  the  "  puss\-  "  hrsl  begins  to  appear. 
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And  now  wluit  is  a  w  inter  bud  ?       It  is  a   minia- 
ture shoot  or  flower,  resting  for  tlie  time,  and  snugly 
wrapped  for  tlie  long  winter.      It  «as  made  last  season. 
It  is  ready  to  leap  into  growth  the  moment  the  warm  rain 
of  spring  wakens  it.      A  good   hand    lens  will   siiow  the 

eml)r)-o  branch,  if 
a  seelion  is  made 
of   the  bud. 

This  bud  is  not 
onl\'  ready-formed 
Init  is  readv-fed. 
The  winter  shoots 
contain  star  c  h. 
( )n  a  cut  surface 
of  a  dormant  twig, 
ajiply  a  drop  of 
tincture  of  iodine  ; 
n  CI  t  e  the  bluish 
color,  which  is  in- 
dicati\"e  of  starch.  This  starch  is  insoluble  ;  but  with 
the  first  awakening  of  life,  it  changes  into  sugar,  which 
is  soluble  and  is  transferred  to  the  growing  part.  The 
burst  of  spring  is  made  possible  liy  means  of  this  stored 
food.  Notice  the  azalea  in  the  florist's  window  (Fig. 
230).  'J'he  large  flower-buds  were  formed  the  year 
before,  and  it  is  a  short  operation  to  "  force  "  them  into 
bhjom.  The  flowers  come  in  ach'ance  of  the  leaves  ; 
therefore  these  leaves  could  not  have  made  the  food 
required  for  the  bloom.  The  blooming  of  the  apple 
twig  (Fig.  224)  in  the  winter  shows  that  the  food  is  in 
the  twig  and  buds.  (")nce  I  drew  a  branch  of  a  tree 
into  a  room  and  fastened  it  there.  It  made  leaves  and 
began  to  grow  while  the  tree  to  which  it  was  attached 
\\'as  perfectlv  dormant  (Fig.  231), 


-^■, 


?^o.      Bloom  of 


Xot   onlv  are  the  buds  ready-formed   and   ready-fed, 
but   they  are    co\'ered.      Snugly  is   the   tender,  growing 

part  protected.      Pull   away  the   scales  of  a  winter  bud  y,y„, 

one   by    one.      Observe   how    closely    they    are    )jlaced.  yy,,.  opoini'S 

Often   the  chinks   are  filled  with    a   packing  of  wool,  or  0/0  pussy 

are   sealed  with   \-arnish.      Dip  the  bud   in  water:   then  :oi//o'o. 
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see  nliether  tlie  water  pernieales  the  coN'eriiig,      The  chief  value  of 
tlie  Inid   covering-   is   not   to  protect   from   freezing,  as   commonl\- 
supposed,  Init   t(j  prevent   tiie  soft  growing  parts  from  dr)'ing  out. 
The  plants  are  waiting  for  spring,      The\-  are  read)". 


/-'^V'.  -jV.      Brunt  h    ,'/ ,i   li-,\-   Ihar'nli;   li-avcs   inside  a    i..nnJoit 
llu-  liw  ilsclf  is  dormant. 
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LEAFLET  XXXIII. 


EVERGREENS  AND  HOW   THEY   SHED  THEIR 

LEAVES.* 

l!v   l[.    I',   (loci, II. 

ONE-]!EARIN(;  evergreens  are  familiar  to 
everyone  ;  yet  tliis  familiarity  is  usually 
with  tlie  trees  as  entire  objects.  We  do 
not  olten  sto])  to  analyze  a  tree  in  order  to 
find  out  what  gi-\-es  it  its  characteristic 
appearance  or  to  see  what  makes  it  look 
as  it  does. 

A\'e  shall  often   find,    if  we   stop   to   look, 

that  much  of  the  character  of  a  tree, —  that 

is,  its   general   appearance   or  the  way  in  which   it  impresses  us, — 

is    due   to   the   leaves   and  to  their  arrangement  on  the  liranches. 

This  is  true  of  many  of  the  evergreen  trees. 

Why  are  certain  kinds  of  trees  called  e\-ergreen  in  distinction 
from  those  which  are  said  to  be  deciduous  ?  The  reason  is  olni- 
ous.  (Jne  kind  is  always  green  from  the  presence  of  foliage,  while 
the  other  sheds  all  of  its  lea\"es  e\'ery  season.  The  evergreen 
trees,  like  the  pines  and  the  spruces  and  the  firs,  ahva^■s  appear  to  be 
\\'ell  covered  \\'ith  foliage  ;  hence  it  does  not  often  occur  to  us  that 
these   trees   shed   their   leaves.       And    yet  perhaps   we  can    recall 


.A't'/c'  to  iJic  L-aclicr. —  This  leaflet  has  two  particular  objects  :  to  teach  how 
e\-er;^ri-eens  shed  their  leaves,  and  to  enable  }'ou  to  distinguish  a  icw  of  the 
e\-ergreens  wliicli  are  most  commonly  met.  These  studies  (and  those  sug- 
gested in  Leaflet  Xri.  XXIX)  should  be  the  means  of  adding  much  cheer 
tn  the  winter.  Encourage  pupils  to  make  collections  of  cones,  to  otjser\'e 
when  they  shed  their  seeds,  and  how  long  {how  many  seas(Uis)  the;'  remain 
attached  to  thebrancli.  Remember  that  mere  identiiicatirin  (d  the  kinds 
of  trees  is  not  the  liighest  type  (d  nature-stud\'. 

Cones  are  gooil  subjects  for  fi'ee-liand  drawing.  Beginners  sliould  dra\\' 
Ihem  in  outline,  omitting  tlie  sliading.  Knecjurage  pupils  to  draw  single 
leaf-clusters  f)f  the  diffei'ent  [lines,  cautioning  them  to  show  the  right  num- 
ber of  lea\'es  in  eacli  case. 
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Iiap|i)-  liours  when  we  used  t(j  phi)-  Ijeneath  some  large  pine  tree 
where  the  ground  was  carpeted  with  pine  ''needles." 

Tlie  falling  of  the  lea\-es  of  tlte  maple  trees  or  the  oaks  is  a 
familiar  sight,  hut  -ivho  has  seen  the  spruce  leaves  fall,  and  who 
can  tell  when  the  pine  needles  drop  ' 

That  the  evergreen  trees  do  shed  their  foliage,  as  truly  as  the 
maples  and  the  elms  do,  we  will  not  question,  for  we  can  see  the 
fallen  leaves  under  any  tree.  Look  up  into  the  to])  of  a  spruce 
or  pine.  See  that  the  interior  is  bare  of  foliage.  The  leaves  are 
towards  the  ends  of  the  branches,  wliere  they  receive  sunlight. 
Yet  the  branches  which  are  now  in  the  interior  once  bore  lea\-es, 
for  we  can  see  the  leaf-scars. 


5^^^>v^' 


/■/-.    _>,-j>,       S'/oo/  of  fh,'  t'tvinih'il   -..'Jilt,-  l^i ih\  oiii'-fhii-il  nnUiraf  si\r. 

It  Will    be   interesting  to  inid  out  s(nnething  about  the  lea\-es   of 
ir  common  e\'ergreens.      I.et  us  lor)k  at  some  of  them. 


Thf,   W'lin  i;   Pixt:. 

In  big.  232  is  shown  a  white  pine  brancli.  Notice  tliat  the 
]ea\es  arc  borne  in  buncdies  or  (lusters  of  five.  Each  luinch  of 
lea\es  is  produced  in  the  axil  (or  angle)  of  a  mini  te  scaledike 
bod\",  but  this  scale  can  best  be  seen  and  studied  on  tlie  \"erv 
}'oung  growth.  It  has  been  worn  awav  or  broken  from  tlie  older 
growtli   1)V  the  wind   and   the  rain  and  tlie  other  forces  of  nature. 

Another  strange  fact  should  be  well  observed.  'i'lie  lea\'es 
of  the   maples  and   otlier  deciduous   trees   are  borne  onlv  on   the 
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t   this    is    nut    tlie 


present  season's  growtli  ;   1) 
and   kindrei.1   tree 


case    m    tlit 


and  kindred  trees.  If  we  trace  hack  1 
or  tliree  years,  «e  may  fintl  that  there 
are  as  many  lea\'es  on  the  wood  that 
is  two  years  ohl  as  there  are  on  the 
hist  season's  growtli  ;  and  m  many 
eases  we  can  find  leaves  on  tlie  part 
of   tlie  hranidi    that   is   three  )-ears  ohh 


e    p 
we  trace  hack   the  growtli  ui    the  past 
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ines, 
two 


This  means  that  the  pine  lea\-es  fit 
needles  are  two  and  sometimes  three 
^•ears  ohl  when  they  fall.  The  h'ig. 
sltows    tlie    falling    of    the    lea\-es 


ey    fall 
_,_     .  ..  )\vs    the    falli    ^ 
rum  the  different  years'  growth.     The 
lart    of    the    branch    betw 
'      ■     is    th 


and 


een    the    tip 
ast    season's     growth 


between  A  and  1!   it   is   two  )  ears  old  ; 

the    part    between    B    and    C    is    three 

The   part   that   grew   four 


ago  —  l)e3'ond     C  —  has 


no 


\-ears    (dd 

seasons 

lea\'es. 

'I'he  different  seasons'  growth  is  in- 
dicated not  by  distinct  '' rings  "  as  in 
the  case  of  deciduous  trees,  but  b)'  the 
liranching.  liach  whorl  of  branches 
about  a  Wiu])  represents  the  end  of  a 
season's  growth.  A  young  pine  tree, 
or   the   \-ounger   limbs   of   an   old   tree. 


well: 


leayes  on   iiie  siiuw  . 

.\s  there  are  se\-eral  different  kinds  of  pines,  we  must  picture 
carefully  in  our  minds  the  foliage  of  the  white  pine,  for  it  is  dil- 
ferent  from  that  of  an\'  otliers.  The  lea\-es  are  soft  and  \-er)- 
slender,  and  from  three  to  four  im  lies  long.  The  base  of  eacdi 
cluster  of  lea\-es  is  at  first  surrounded  by  a  small   sheath.     A   scar 
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is  k-l't  when  the  lea\'ts  tlrop  and  tliese  scars  can  often  l)e  seen  nn 
jiarts  of  the  brandies  tlial  are  eight  or  ten  years  okh  I'n  llie 
lea\"es  of  other  kinds  of  trees  make  a  scar  wlien  the\'  lall  ? 

The  white  pine  cones,  in  whiili  the  seeds  are  l)orne,  are  con- 
spicuons  ohjects.  'idie\"  are  fi\"e  or  six  in(  hes  hmg  and  sliglul}' 
ciir\'ed.  It  will  he  interesting  to  find  out  whether  the  seeds  ripen 
the  same  )-ear  in  which  the\'  are  formed.  I'erhajis  a  cone  still  con- 
taining seeds  can  be  secured.  (.'arefullj^  tear  it  apart  and  see 
where  the  seeds  are  attached.  Red  S([uirrels  sometime--  eat  the 
pine  seeds.  .\  wliite  pine  cone,  whicli  has  shed  its  seeds,  is  slnn\  n 
in  Fi"-.  2  V,. 


/■I 


'^/.      Sho^^f  of   ro}iiuh'n  l^i li  h  f'i !u\      Oiic-hiiif  im/nri!/  > 


'i'liis  kind  of  pine  is  found  wideh'  scattered  m  Xew  kaigland, 
Xew  \'ork,  and  westward  to  Minnesota  and  Iowa  and  along  the 
.\lleglian\-  Mountains  as  far  south  as  Ceorgia  ;  also  in  some  |iarls 
of   ('anada.      It  is  a  wduable  lumlier  tree. 


d'lll       I'll  (.11      I'lM  . 

This  kind  of  ]jine  is  \"er\"  dillerent,  m  main"  respects,  from  the 
white  ]iine.  I.et  us  find  S(une  of  the  differences.  Instead  of  ha\- 
ing  lea\es  in  bunches  of   li\'e,  it  has  them  m  clusters  of  three,  and 
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/•/;', 


Cone  of 
pilch  pine.  0  ne- 
Jialf  iiatunii  size. 


the  base  <,\  ea<'h  cluster  is  inclosed  by  a  scalv 
sheath  which  does  nut  fall  awav  as  in  the  case 
of  the  white  pine  ;  neitlier  does  the  little  scale- 
like bodv  upon  the  branch,  in  the  axil  of  ^idricdi 
the  leaf-cluster  is  borne,  fall  awav,  but  it  may 
be  found  just  below  the  leaf,  and  e\'en  on 
Ijranches  that  are  several  years  old.  Some- 
times a  sheath  is  found  with  only  two  leaves 
^\'e  shall  want  to  know,  too,  how  old  the  lea\'es 
are  when  thev  fall.  Do  thev  remain  on  the 
tree  longer  than  the  white  pine  leaves  do  ? 

Again,  instead  of  being  soft  and  slender  as 
the  white  pine  leaves  are,  we  shall  find  that 
these  leaves  are  rigid  and  thick  in  comparison,  and  stand  out 
straight  from  the  brancdies.  The  shape  of  the  leaves  is  also  dis- 
tinct from  that  of  the  white  )iine  needles.  See  whether  )-on  can 
find  any  other  differences. 

A  ])itch  pine 
branch  is  shown 
in  Fig.  234.  The 
jjart  between  tlie 
tip  and  A  is  the 
pjast  season's 
g  r  o  w  t  h.  (")  b- 
ser\-e  the  foliage 
on  the  jiart  that 
is  t«o  years  old. 
Part  of  it  has 
f  a  1  1  e  n.  "\\'  e 
often  find  it  on 
growth  which  is 
older  than  this  ; 
but  in  this  spec:  - 
men  there  are  no 
leaves  on  the 
three-year  M'ood. 
T  h  e  ('One  of 
the  pit(d\  pine  is 
i\"es  a  good  idea 
II  ;   or. 


/•■/;'. 


/'//,-//  //, 


One-lhir,!  n.tliir.il  : 


very   unlike   thrit   of   tire  white  pine.       Fig.  235 

of  one  that  Iras  shed  its    seeds.      (Compare   this   \\\\\\    V 

better,  e.vamine  the  twi)  kinds   of   cones   side   by   side.      The  jutch 
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pine  loiifs  arc  somcliracs  home  in  (lusters  nl  two  or  more  anel 
tlie\-  persist, —  that  is,  remain  em  the  tree  I'or  se\-eral  years  alter 
tlie  seeds  have  ripened  and  scattered. 

Notice  how  the  new  cones  are  l.)orne  with  reference  t(j  hist  sea- 
son's growth.  Are  tlie)-  attaclied  to  the  tip  of  a  hranchlet  ?  (Jr 
are  tliev  iloselv  attached  to  the  side  of  a  branch  '  Figs.  jjO  and 
237  will  help  tis  answer  this  (|uestion.  d'he  little  cones  in  Fig.  237 
near  the  tip  of  the  twig,  are  just  Leginning  to  form. 

The  pitch  pine  tisualh-  grows  in  sandy  or  rocky  soil  and  is 
found  in  the    Tnited   States   along   the   Atlantic   coast  to  A'irginia, 


along  the  mountains  to  (leorgia,  westward  to  "\\A'stern  Xew  York, 
Fastern  (  )hio,  lventuck\\  and  Fastern  reuuessee.  It  has  little 
value  as  tind)er,  hecause  it  does  not  <_;row  lan;e  emuiuh. 


Scull  i[    .\xo   Arsi'Ki.w    PiXKS. 

Fi    the    same    manner    other    pjines    ma\"    be    studied.       Fig.  23S 

shows  a  cone  and  a  lut  of  foliage  of  the  Scotih  lune,  and  Fig.  239 

the    .\ustrian    pine.       These   cones   grew    the   past    season    and  are 
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not  )'et  mature.  After  tlicy  ripen  and  shed  the  seeds  uliielithey 
contain,  tliey  will  look  somewhat  like  tlie  cone  in  Fig  235.  'llie 
Scotch  pine  has  short  and  blue-green  needles.  The  iXustrian 
|)ine  is  coarser,  and  has  long  dark-green  needles. 

There  are  l)ut  two  leaves  in  a  cluster  (jn  these  kinds  of  pines 
and  we  shall  find  that  the  sheath  which  incloses  tire  Itase  of  the 
leaf-cluster  is  more  conspicuous  than  in  either  tlie  white  or  the  pitch 
pine.       Do  the   lea\'es    jiersist    in    the    Scotch    and    Austrian    ])ines 


//,///■  iialural ! 


longer  than  they  do  in   the  others  \\-e  ha\-e  examined  ?     Study  the 
cones  of  these  and  other  pines. 

The  Scotch  and  Austrian  pines  are  not  nati\-e  to  this  country, 
but  are  much  grown  for  ornament.  They  can  be  found  in  almost 
anv  park  and  in  many  other  places  where  ornamental  trees  are 
grown. 

ThI'.     NmKW.W     Sl'RUCF,. 

The  leaves  of  spruce  trees  are  borne  ^ery  differently  from 
those  of  the  pines.  Instead  of  being  in  clusters  of  two  or  more, 
thev  are  single  and  without  a  sheath  at  the  base  ;  neither  are 
there  scale-'ike  bodies  on  the  branches  where  the  lea\-es  are 
borne.  Notice,  too,  that  the  leaves  have  a  very  short  stem  or 
petiole. 
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The  lca\"cs  (if  tlic  Xnr\\"a\'  spruce  are  alniut  one  inch  long, 
altlidugli  the  length  \"anes  more  (ir  less  m  (lilferent  parts  of  the 
tree  and  in  dilTerent  trees.  TlieN"  are  rather  stiff  and  rigid  and 
sltarji-pointed.  In  a  general  v,'i\y,  the  lea\'es  are  four-sided, 
though  indistincth"  so. 

It  will  be  in- 
te  resting  to 
study  tile  posi- 
tion w^Mch  the 
leaves  take  on 
the  branches. 
A  hastv  glance 
might  gi\'e  us  tire 
impression  that 
t  h  e  leaves  are 
not  produced  on 
the  under  side  of 
t  h  e  branches  ; 
but  a  more  care- 
ful examination 
will  convince  us 
that  there  are 
nearh'  as  nian\" 
o  n  t  h  e  u  n  d  e  r 
side  as  on  the 
u  p  p  e  r.  'I'  li  e 
leaves  are  all 
p  o  i  n  t  i  n  g  oiit- 
w  a  r  d  from  the 
branch  and  as 
n  e  a  r  1  \-  upward 
as  is  possible. 
In    other   words,    the    lea\'es    grow    toward    the   light. 

We  must  not  forget  to  see  how  long  tlie  leaxes  of  the  Xorwav 
spruce  jiersist  and  to  find  out  when  the  leaf-scars  disajjpear.  \\"e 
can  find  lea\es  that  must  surel\-  be  six  or  seven  vears  old  and 
sometimes  we  can  find  them  even  older  than  this.  Tlie  leaf  scars, 
too,  remain  a  long  time.  The  falling  of  the  leaxes  is  illustrated 
in  b'ig.  J40.  It  shows  the  extremities  of  a  limb  which  is  eight 
\ears  old.  The  part  between  the  tip  and  A  is  last  season's  growth  ; 
between  A  and  B  it  is  two  \ears  old  ;   ami  be\"ond  li  is  a  part  that 


-'..V- 


//,:/!  /■ 
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grew  three  seasons  ago.  The  section  beyond  C  is  six  years  old  ; 
from  C  to  L)  is  seven  years  of  age.  The  four  years'  growth  of 
this  limb  not  shown  in  the  drawing  was  as  densely  covered  with 
foliage  as  is  the  part  shown  in  the  upper  figure  ;  but  there  are  not 
many  leaves  between  C  and  D  (seven  j'cars  old)  and  none  on  the 
eight-year-old  wood  (except  those  on  the  branchlets,  and  these 
are  younger). 

The  cone  of  the  Norway  spruce  is  nearly  as  long  as  that  of  the 
white  pine,  but  it  is  not  so  rough  and  coarse  as  the  white  pine 
cone  is.  The  cones  are  usually  l)orne  on  the  tips  of  small 
branchlets,  although  occasionally  one  is  borne  in  the  manner 
shown  in  Fig.  241.     The  cones  usually  fall  the  first  winter. 


/Vy.  240.       -J-i^i--  of  llw 


on  XorWiiy  ^prtiiO.       J lol j    lutiural  si 


I'he  Norwa)'  spruce  is  not  a  native  of  this  country,  but  like  the 
Scotch  and  Austrian  pines,  it  was  introduced  from  Europe  and  is 
grown  very  widely  as  an  ornamental  tree.  It  is  the  commonest 
evergreen  in  )'ards  and  parks. 


Tnii    liLACK   SpRUCK    and    ITS   KiN. 

There  are  several  differeiit  kinds  of  spruces  "which  we  find 
growing  in  our  forests  and  swamps,  and  sometimes  these  are 
planted  for  ornament.  .^  sprig  of  foliage  and  a  cone  of  one  of 
these, —  the  black  spruce,  — is  shown  in  Fig.  242,  The  foliage  is 
not  very  unlike  that  of  the  Norway  spruce,  but  tlie  cones  are  very 
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small  in  comparison.  'I'hev  arc  aljout  one  inch  long,  though  the)' 
Narj-  considerably  in  size.  ISefore  the\-  open  they  are  oval  or 
plnm-shapeil  ;  hut  when  mature  and  the  scales  of  the  cone  lia\-e 
expanded,  they  are  nearl_\-  globular.  The)-  are  often  liorne  in 
clusters,  as   h'cII   as   singl)',  and   persist   for   many  years   after   the 

seeds  have  fallen.  The  position  of 
the  cones  will  depend  upon  their 
age.  When  young  they  point 
upward,  but  the)-  gradually  turn 
downward. 

In  general  appearance  the  white 
spruce  resembles  the  black  \'ery 
closel)-.  The  lea\-es  of  the  wdiite 
spruce  ha\"e  a -whitish  or  dusty  look- 
ing tinge  of  color  and  \\-lien  crushed 
or  bruised  gi\-e  forth  a  peculiar,  dis- 
agreeable odor.  The  cones  vary  in 
length  from  an  inch  to  two  inches, 
and  in  shape  are  more  c\'lindrical 
or  finger-shaped  than  the  cone  of 
the  black  spruce. 

The  foliage  of  ti-ie  red  spruce 
lacks  the  whitish  tinge  of  color  of 
the  white  s])ruce  and  the  cones, 
which  are  from  one  inch  to  two 
inches  in  length,  are  oboNate  in 
shape  —  that  is,  the  widest  place  is 
tlirough  the  upper  part  of  the  cone, 
and  from  this  point  it  gradually 
tapers  t<i  the  tip.  They  seldom  pier- 
sist  longer  than  the  second  summer. 
The  leaxes  of  all  these  dilfercnt  kinds  of  spruces  var\-  greatly 
in  length,  thickness,  and  sliarpness  of  point,  according  to  the  part 
of  the  tree  i.m  w-hiih  the\-  grow-,  and  their  surroundings.  The 
shedding  of  the  lea\'es  on  tl-iese  or  other  spruces  can  be  deter- 
n-iined  as  easilv  as  m  the  Xorw-av  spruce. 

These  three  spnues  like  a  cold  climate  and  grow  in  many  sec- 
ti(U-is  of  the  northern  irnited  States  and  Canada  and  farther  south 
111  the  mountains.  The)-  arc  sometimes  all  found  growing 
together,  but  tlie  Ijlack  spruce  likes  best  the  dan-ip,  cold  swamps, 
v,-hilc   tlie    others    grow    best    on    the     drier    and    better    drained 
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lands.     The  black   sj.'ruce  is  comnionest.      The  red  spruce  is  least 
known. 

The  11.^1, s.Aii   Fik. 

'i'his  is  another  ex'ergreen  tree  which  grows  naturally  in  the 
cold,  damp  grounds  of  the  northern  United  States  and  Canada, 
and  to  some  extent  in  the  eastern  states  as  far  south  as  ^Vest 
A^irginia. 

The  foliage  is  borne  in  much  the  same  manner  as  that  of  the 
spruces  ;  )-et  there  are  interesting  differences  in  the  characters  of 
tliese  two  kinds  of  leaves.  Perhaps  the  most  noticeable  differ- 
ence is  in  the  shajie  ;  and  the  color  of  the  fir  leaves  will  attract 
our  attention  because  the  under  side  is  a  silvery  color,  while  the 
upper  side  is  green.      What  is  the  nature  of  the  tip  of  the  leaf  and 


Fi:^.  j^2. —  Black  spriii,-.      Jt,ilf  iialiinil  si:c. 

how  does  it  compare  with  the  pines  and  siiruces  in  this  respect  ? 
Does  the  leaf  have  a  stem  or  petiole  or  is  it  attached  directly  to 
the  branch  without  any  stem  ?      How  are  the  lea\-es  shed  ? 

The  cones  are  about  three  inches  long  and  i^resent  a  rather 
delicate  appearance.  It  will  be  i^iteresting  t(j  determine  tire  posi- 
tion of  the  cones,  that  is,  the  direction  in  which  they  point,  and 
to  learn  whether  it  is  the  same  when  the\-  are  young  as  it  is  after 
they  ha\-e  matured. 

The  grayish  colored  bark  of  the  trunk  and  limbs  bears  many 
"  blisters  "  from  which  Canada  balsam  is  obtained. 


The   Hi:.\[luck. 

A  hemlock  twig  is  an  interesting  object.  It  may  ha\'e  many 
characters  in  common  with  the  spruce  and  fir  ;  yet  the  impression 
which  we  get  from  it,  or  from  a  large  hendock  tree,  is  entirely 
distinct.  The  arrangement  of  the  leaves  and  the  gracefulness  of 
the  drooping  branchlets  are  most  pleasing.  We  are  led  to 
examine  it  more  closelw     ^\"e  notii-e  that  the  leax'es   ajipear  to   be 
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Ijonie  in  twn  more  or  less  regiilar  r(M\s, —  one  on  each  side  of  llie 
brancli  or  tttii;  ;  liut  m  realit\'  tlie\'  ((jnie  from  all  sides  of  the 
brancli.  and  il  is  the  ]j(.)silion  which  the  lea\"es  assume  that  gi\es 
this  two-rowed  appeara  nee. 

'Idle  lea\es  ha\e  a  short  st.dk  or  petiole,  and  this  stalk  rests 
along  the  side  of  the  hran(  hlet  in  siieh  a  direction  that  the  leaves 
are  placed  in  single  rows  on  either  side  of  the  hraiKh.  The 
petioles  ot  the  lea\'es  are  iiearh'  p.irallel  with  the  branch  while 
the  leaves  often  make  a  dec  ided  angle  with  the  peticde.  This 
tact  can  liest  he  brought  (Uit  li\'  carefulb"  examining  a  smad  twig. 

Wdiile  we  are  noting  the  arrangement  of  the  lea\es  on  the 
branehlets,  we  should  also  notice  tiie  pioiiits  of  sindlarit\-  and 
dillerence  between  these  leaves  and  those  of   the  spruces  and    firs- 
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W  e  shall  liiid  that  there  is  more  in  common,  at  least  sc)  far  as 
shaj)e  and  color  are  concerned,  between  the  hemlock  and  the 
fir  than  between  the  hemlock  and  the  spruce. 

The  small,  delicate  cones,  borne  on  the  tips  of  the  Ijranchlets, 
will  also  attract  our  attention  (Fig.  243.)  '\\'e  may  wonder  at  their 
small  size,  for  the\-  are  only  about  three-(]uarters  of  an  inch  long, 
and  very  delicate  :  yet  a  second  glance  at  the  tree  wall  inijiress  us 
with  the  number  of  c(mes  whic  h  the  tree  bears,  and  we  concbule 
that,  althotigh  the  cones  niav  be  small,  yet  there  are  so  many  of 
them  that  there  will  be  no  ho  k  of   seeds. 

It  is  more  difficult  to  trace  the  age  of  a  liemlock  limb  than  of 
many  other  kinds  of  trees,  yet  we  can  easil\-  determine  that  many 
of  the  leaves  are  several  vears  f)ld  when  tliev  fall. 
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■|'he  bark  of  the  licnilock   is  used   in   Uinning  liides   for  Ifathcr. 
Tile  tree  is  much  used  for  lumber.     Where  does   it  srow  ? 
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surface  leaxes  and  tlie  flank  lea\es.  'I'he  l(jrmer  are  Icjcated  on 
\\hat  appears  to  be  the  Hattened  surfaie  of  the  branchlets,  «-hile 
the  latter  are  on  the  sides  or  edges.      See  Fig.  244. 

if  we  carefiilly  look  at  the  Iea\es,  we  shall  notice  a  raised  spot 
near  the  point  or  tip.  'I'his  is  said  to  be  a  resin  gland.  This 
gland  can  be  seen  more  plainly  on  the  surface  leaves  that  are  two 
)-ears  old. 

Most  of  the  leaves  persist  for  at  least  two  and  sometimes  three 
years  :  but  even  older  ones  can  be  found.  These  older  lea\es, 
howe\'er,  exist  not  as  green,  acti\-e  leaves,  but  merel\-  as  dried 
and  lifeless  scales.  These  lifeless  leax'es  are  |irobably  detached 
from  the  bran(dies  b_\-  the  forces  of  nature. 

The  Cones  are  even  smaller  than  the  hemlock  cones.  'J'hey  are 
borne  in  the  axils  of  the  lea\'es  in  the  same  manner  as  the  brane  h- 
lets  and  are  not  conspicuous  unless  one  is  close  to  the  tree. 
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The  arbor-\'itre  is  mucli  planted  for  lieclges  and  screens,  as  well 
as  for  other  ornamental  purposes.  Tliere  are  man)'  horticultural 
'.'arieties.      The  tree  is  abundant  in  a  wild  state  in  New  York. 


SL'>IMAI<\"    nl'    'I'HK     KlXDS    iiF    C'n.MMDN     EVERGREEXS. 

I'lii:  ?i'///A- ////(■(  I'inus  Stroljus). —  Leaves  in  clusters  of  five,  soft 
and  slender  ;  cones  fn-e  or  six  inches  long,  slightly  cur\'ed  ; 
liark  smooth  except  on  the  trunks  and  larger  limbs  of  old 
trees,  where  it  is  hssvired. 

I'h.c  pilch  pine  (Pinus  rigida). —  Leaves  in  (dusters  of  three,  from 
three  to  four  inches  long,  rather  rigid  ;  cones  two  to  three 
inches  long,  often  in  clusters  of  two  or  more  but  ire(piently 
l)orne  singlv,  persisting  long  after  the  seeds  ha\-e  been  shed  ; 
l)ark  more  or  less  rough  on  the  \'oung  growth  and  deeply 
fissured  on  the  trunks  of  old  trees. 

l/ir  SiOtili  piiir  (Finns  s\d\-estris ). —  Lea\-es  usually  in  clusters  of 
two,  from  two  to  four  inch.es  long,  rigid,  of  a  bluish-green 
hue  when  seen  in  a  large  mass  on  tlie  tree  ;  cones  two  to  three 
inches  hnig  and  the  scales  ti})ped  with  a  Ijeak  or  prickle. 

/'//<■  -liiiti-iaii  piiii  (I'inus  .Vustriaca). —  Lea\"cs  in  (lusters  of  two, 
fi\c  or  SIX  inches  long  and  somewhat  rigid,  dark  green  in 
(  (ilor,  and  ]iersisting  for  four  or  h\'e  vears  ;  cones  about  three 
inches  long,  conical  in  shaiie  ;  and  scales  not  beaked  or 
jiointed  as  in  the  Scoti  h  pme. 

/'//(■  X:in^ia\  spi'iu'i-  (Ficea  excelsa). —  Leaves  borne  singly,  about 
one  inch  long,  dark  green,  four-sidecl  ;  cones  aliout  six  inches 
long,  aiKJ  com|>ose(l  (jf  thin  scales,  and  usualh'  borne  on  the 
tips  of   branchlets.      'I'he  small   branches  mostl\'  (Irooi)ing. 

Till  I'liicl;  ipiiiu-  (  Ficea  nigra). —  In  general  ai)pearance,  this  is  not 
\erv  unlike  the  X'orwav  spruce,  but  the  small  branches  stand 
(lilt  more  horizontalh'  an(.l  the  cones  are  onh'  one  or  one  and 
one-half  inches  long,  recurving  on  short  branches.  'Fhe  cones 
]iersist  for  several  \'ears  after  shedding  the  seed. 

Plw  u'/iitc  spi-iice  (Ficea  allia). —  Lea\'es  about  one  inch  long,  hav- 
ing a  glaucous  or  whitish  tinge;  t\\"igs  stout  and  rigid,  of  a 
]iale  greenish-udiite  color  ;  cones  from  one  to  two  and  onedialf 
inches  long,  more  or  less  cvlindrical  or  "  finger-shaped,"  and 
easilv  criislied  when  (lr\'. 
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Tlic  red  spriici-  (Pict-a  rubra). —  The  foliage  lacks  tlie  whitish  tinge 
of  the  white  spruce  and  is  of  a  dark  or  dark  \'ello\vish  color  ; 
twigs  stouter  than  those  of  tlie  black  spruce  and  not  so  mucli 
inclined  to  droop  ;  cones  about  one  inch  long,  obovate,  and 
usually  falling  l)y  the  second  summer. 

Till-  hi-nilock  (Tsuga  Canadensis)  — J,ea\'es  about  one-half  inch 
long,  flat  with  rounded  jioint,  green  on  the  upper  side,  whitish 
beneath,  and  borne  on  short  appressed  ijetitjles  ;  cones  about 
three-quarters  of  an  inch  long,  oval  or  egg-shaped,  and  borne 
on  the  ends  of  small  branchlets  and  often  persisting  for  some 
time. 

Till-  Ihilsaiii  fir  (Abies  balsamea). —  I^eaves  narrow,  less  than  one 
inch  long,  borne  singl}-,  ver\'  numerous  and  stancbng  out  from 
the  branchlets  m  much  the  «'av  ol  the  spruce  ;  cones  abou'; 
three  inches  long,  cylindrical,  composed  of  thin  scales,  and 
standing  upright  on  the  branches,  or  recur\"ed  ;  bark  smooth, 
light  green  with  whitisli  tinge. 

The  arhnr-vitic  (Thuva  occidentalis). —  Leaves  ^■ery  small,  scale- 
like, and  o\'er-la])ping  one  another  in  four  rows,  adhering 
closeh'  to  the  branchlets;  tlie  cones  oblong  and  small, —  a 
half-mch  or  less  m  length, —  and  composed  of  but  few  scales. 
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THE   CLOVERS   AND  THEIR   KIN.* 

Ilv  AXXA    i;C)  rsi'ORl)    comstock. 

The  pediij;rL'e  of  ]ione\'  does  not  concern  tlie  bee, 
A  clo\'er  c^n^'  time  to  him  is  aiistocrac}'. 

—  Eiiii.v   Dickinson. 


U^/iife  clover. 


■^HERE  is  a  deep-seated  i>rejudice  that  useful- 
ness and  beauty  do  not  belong  together  ;  — 
a  prejudice  based  ol)\'iouslv  on  litiman  sel- 
fislmess,  for  if  a  tiling  is  useful  to  us  we 
eniphasi/,e  tlutt  qualit)'  so  niucli  that  \\-e 
torget  to  look  for  its  beaut\'.  Thus  it  is 
that  the  cloxer  sulfers  great  injustice;  it 
has    for    centuries     been     a    most     \-aliialjle 
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crop,  and,  tlierelore,  we  forget  to  note  its  beautw  or  to 
regard  it  as  an  o])jeiT  Horthy  of  x-sthetic  attenticm.  T'iiis  is 
a  pitiful  fat  t  ;  but  it  cheats  us  more  than  it  does  tlie  clover,  for 
tile  (lover  blossoms  not  for  its,  btit  for  the  bees  and  butterflies  as 
well  as  for  itself.  As  I  reinember  the  scenes  which  Inne  impressed 
me  most,  1  find  among  them  three  in  \\'!ii(  h  chjver  was  the  special 
attraction.  ()iie  was  a  well-culti\ated  thrift)"  orchard  car[)eted 
^^lth  the  brilliant  red  of  the  crimson  clo\'er  in  bloom.  One  was  a 
great  field  of  alfalla  spread  near  the  shore  of  the  Great  Salt  Lake, 
which  met  our  eves  as  we  came  through  the  pass  in  the  ^Vasatch 
Mountains  after  days  of  travel  m  dust-colored  lands  ;  the  brilliant 
green  of  that  alfalfa  field  in  the  evening  sunlight  refreshed  our 
eyes  as  the  draught  of  cold  water  refreshes  the  parched  throat  of 
the  tra\-ellcr  in  a  desert.  And  another  was  a  gently  undulating 
field  in  our  (jwn  State  stretching  away  like  a  sea  to  the  west,  co\-- 
ered  i\itli  the  juirple  foam  of  the  red  clover  in  blossom  ;  and  the 
fratrrance  of  that  field  settled  like  a  benedi<Tion  o\'er  the  acres 
that  margined  it.  Jjiit  we  do  not  need  landscapes  to  teach  us  tf^e 
heauty  of  (lover.  Just  one  clover  blossom  studied  carefully  and 
looked  at  «'ith  clear-seeing  eyes,  reveals  each  floweret  beautiful  in 
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coiiir,  iiUfi'csting  in  lonn,  and  iierfect  in  it  ■  mechanism  for  secur- 
niL;  pollination. 

'Die  clover  is  cspeciall)"  renowned  for  its  partnerships  with  mem- 
bers ol  tlie  animal  kingdom.  It  readily  fornrs  a  partnership  witli 
man,  thrittily  growing  in  his  pastures  and  meadows,  wliile  he  dis- 
tributes its  seed.  For  ages  it  has  been  a  special  partner  of  the 
bees,  gi\ing  them  hone)'  for  carrying  its  pollen.  Below  the  ground 
it  has  lormed  a  mysterious  partnership  witli  microbes,  and  the 
I  loxer  seems  to  be  getting  the  best  of   the  bargain. 

b'or  man}'  \ears  clo\'er  was  regarded  as  a  crop  helpful  to  the 
soil,  and  one  reason  gi\cn  was  the  great  length  of  the  roots. 
Thus  the  roots  of  red  clo\'er  often  rea(  h  the  (leiith  of  se\-eral  feet, 
e\en  in  heaxy  soil,  wlii(  h  tiiev  thus  aerate  and  drain,  especially 
wdien  they  deca\-  and  leax'e  i  hannels.  JUit  this  is  oid\'  half  the 
stor\'  ;  for  a  long  time  jieople  had  noted  that  on  clover  roots  were 
little  swollen  places  or  nodules,  which  were  sujjposed  to  have 
come  from  some  disease  or  insect  injurv.  The  scientists  became 
interested  m  the  supposed  disease,  and  thex'  finally  ascertained 
that  these  nodules  are  filled  «ith  bacteria,  which  are  the  under- 
ground partners  of  the  clo\  ers  and  other  legumes.  These  l)ac- 
teria  are  able  to  h.\  the  free  nitrogen  of  the  air,  and  make  it 
ax'ailable  for  plant-lood.  As  nitrogen  is  the  iiK.ist  expensi\-e  of 
the  fertilizers,  ani'  agency  which  can  extract  it  from  the  free  air 
for  the  use  of  plants  is  indeed  a  valuable  aid  to  the  farmer.  'Idius 
it  is  that  in  the  modern  agriculture,  clo\-er  or  some  other  legume 
is  put  on  the  land  once  in  three  or  four  vears  in  the  regular  rota- 
tiiui  of  crops,  and  it  brings  back  to  the  soil  the  nitrogen  which 
other  crops  liax-  exhausted.  An  interesting  fact  about  the  part- 
nership between  the  root  bacteria  and  the  (  lo\-er-like  plants  is  that 
the  plants  do  not  Ihuirish  \xdthout  this  partnersliip,  and  in\'estigators 
ha\"e  de\ised  a  method  by  m  hich  these  bacteria  mav  be  scattered 
in  the  soil  on  which  some  kinds  of  clox'er  are  to  be  planted,  and 
thus  aid  in  growing  a  crop.  This  method  is  to-da\-  being  used  for 
the  introdu(.ti(m  of  alfalfa  here  in  New  York  State.  lUit  the  use 
of  clo\-er  as  a  fertilizer  is  not  limited  to  its  root  factorv  for  cap- 
turing nitrogen  ;  its  lea\-es  break  down  i[iiickh'  and  readil}'  yield 
the  rich  food  material  ol  ^\■hich  tliey  are  composed,  so  that  the 
farmer  who  plows  under  his  second-crop  clo\'er  instead  of  harx'est- 
ing  it,  adds  greath'  to  the  fertilit\-  of  his  farm. 

The  members  ol  three  distinct  genera  are  popularh-  called 
(  lox'ers  :    The    TriH'    ('lo\"ers    (  7'/7'/c////w),    cif   whiili    six    or    seven 
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species  are  found  in  New  York  State,  and  more  than  sixty  species 
are  found  in  the  United  States.  The  Medics  {AfcJicago),  of  which 
four  species  are  found  here.  'I'he  Meliiots  {.]fi-h7otiis),  or  sweet 
clovers,  of  wliicli  we  ha-^e  two  species. 

Thk  'I'ruk   Ci.ovicus.     {Tn'/o/iiiiN.} 

The  Red  Clover  {Fl:r.  24J 
(  Trifoliiiin  pfatciisc.'")  —  This 
beautiful  dweller  in  our  fields 
came  to  us  from  Europe,  and 
it  is  also  a  native  of  Asia. 
It  is  the  clover  most 
widely  culti\-ated  in  Nev,- 
York  State  for  fodder, 
and  is  one  (jf  our  most 
important  crops.  Clover  hav 
often  being  a  standard  of  ex- 
cellence b\'  which  other  ha\' 
is  measured.  The  e.xport  of 
clo\'er  seed  from  the  United 
States  has  sometimes  reached 
the  \\"orth  of  t\\'o  ]ndbon 
dollars  jier  \ear,  and  tliis 
yreat  industrx'  is  supposed  to 
be  carried  on  witli  the  aid  of 
that  other  partner  of  the  red 
clo\'er,  the  bumblebee.  Bum- 
bleljees  liad  to  be  imported 
into  Australia  liefore  clo\"cr 
seed  could  be  prrjduced  there. 
Tlie  \\diole  (piestion  of  tlie  rela- 
tion of  the  bumblebee  to  the 
])ollination  of  clover  no  donbt 
needs  to  be  re-studied,  for  re- 
cent ol)ser\'ations  Iiaxe  led  to 
tlie  contesting  of  prevailing 
opinions.  It  lias  Iteen  su[i- 
posed  that  tlie  failure  of  tlie 
clover  seed  crop  in  some  places 
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is  due  to  tlie  destruction  of  bumblebees  ;  whetlier  tliis  is  true  or 
not,  we  are  certain  that  1)umblebees  visit  clo\-er  blooms,  and  the 
teacdier  can  oliserve  for  himself. 

'I'here  is  a  more  perennial  form  of  red  clo\"er,  known  as  \-ariety 
pirciinc.  It  is  distinguished  from  the  common  form  of  red  clo\'er 
b)'  its  taller  growth  and  niostl\-  less  hairy  herbage,  and  In'  the  fact 
tliat  the  flower-head  is  usuall)-  somewhat  stalked.  Some  persons 
regard  it  as  a  h\brid  of  red  and  /ig-zag  clo\-er. 

/.i:^-Za:^  C/oviT.     (T.  iiu-Jiiiiii.) — This  is   another   sjjecies   of  red 
the   one  just   discussed,  except   that  its  flower- 
head    rises   on   a  long    stalk    abo\"e  the   upper 
lca\-es,  \\  hile  the  red  clo\'er  has  the  tlo«'er-head 
set  close  to  these  leaves.     The  color  of  the  blos- 
som IS  darker  than  m  red  clo\'er,  and  the  flower- 
woser.      The  stems  of  the  zig-zag  clo^'er 
are  likeh'  to  be  bent  at  angles  and  thus 
it    gets    Its    name.       It    is    a    i[uestion 
whether  this  species  is  reallv  grown  on 
lanns.     It  is  prtiliable  that  some  or  all 
of   the    c]o\er   that    passes    under    tliis 
name  is  Tiifoliuiiipratciiic  \"ar.  pii-oiuc. 
.Vt  all  exents,  tlie  zig-zag  chna-r  seems 
to  lie  Imperfectlv  understood  b-\-  botanists  and 
others. 

Cniiiioii     Cloi;r  —  ScarUt    Clovn-    (7v>.    246). 
(  7'.  iih-iiniatiiiii.)  —  While   tliis  beautiful    clox^er 
/■'i^.j/n.    i.'nmu'ii         grows   as  a  weed  in    the  southern   parts   of   our 
.''■-.  State,    it    has    onl\'    reccntl\-    begun    to   pla\'  an 

important  ]'arl  lu  our  horticulture.  It  is  an  annual  and  its  home  is 
ihe  .Mediterranean  region  ot  Europe.  It  thrncs  best  in  loose, 
saiuh'  sods,  .ind  111  our  .State  is  (  liielh'  used  as  a  co\er-cro]j  for 
on  hards,  and  to  plow  under  as  a  fertilizer.  It  usuall\-  has  bright, 
crimson  tlowers,  arranged  m  a  long,  pointed  head,  ,ind  ils  brilliant 
green  fan-shaped  lea\es  make  it  the  mo-,1  artisticalh'  dccoratixe  of 
all  our  <  lo\ers. 

Biilfalo  Clorn-  (lu;^.  24-;].  (  7'  rcjliwiiiii.) — 'i'his  is  sometimes 
taken  for  a  wiriel}-  of  the  red  cl(i\-er,  Iml  onl\-  a  ghince  is  needed 
to  distinguish  it.  Wdiile  the  head  is  perhaps  an  inch  in  diameter 
the  flowerets  are  not  directed  upw.ird  and  set  (lose  as  in  the  red 
clover,  but  each  floweret  is  on  a  little  stalk,  and  is  bent  abriiiilh- 
bacd^ward.      The  tlo«'ers  are  not  pink.      The  standard  is  red,  while 
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the  wings  and  keel  are  nearly  white.  The  leaves  are  blunt  at  the 
tip.  It  grows  in  meadows  in  western  New  York  and  Avestward. 
This  species  is  nati\e  to  this  eoiintr)-. 

Ahikc  Cluvi-i-.  (7'.  liybriJiiin.) — This  is  a  perennial  and  grows  in 
iow  meadows  and  waste  places  fr(..m  Nova  Scotia  to  Idaho.  It 
was  introduced  from  Europe.  It  is  especially  valuable  in  wet 
meadows,  \\  here  the  red  (  lo\er  w(uild  be  drowned.  The  blossoms 
of  the  alsike  look  like  those  of  tlie  uhite  cloAer  except  that  they 
are  a  little  larger  and  are  pink;  but  the  long  branching  mostly 
upright  stems  are  ver)-  different  in  habit  from  the  creeping  stems 
ot  the  w  lute  clo\'er  ;   the  blossoms  are  very  fragrant. 


The  White  CloriT.  (  7'.  /r/'ii/s.) — 'I'his  beautiful  little  clover, 
M'hose  lea\-es  make  a  rug  for  our  feet  in  every  possil.)le  place,  is 
well  known  to  us  all.  It  is  the  clover  best  beloved  by  honev-bees, 
and  the  person  who  does  not  know  the  distinct  fla\'or  of  white 
{lover  honev  has  lost  something  out  of  life.  \\'hile  in  hard  soil 
the  white  clover  lasts  oid_\-  two  or  three  years,  on  rich,  moist  lands 
it  is  a  true  perennial.  While  it  was  probably  a  nati\'e  in  the  north- 
ern part  of  America,  yet  it  is  truly  cosmopolitan  and  may  be  found 
in  almost  all  regions  of  the  temperate  zones.  Very  likeh-  the  com- 
mon stock  of  it  is  an  introduction  from  Eurojje.  By  many  this  is 
considered  to  be  the  original  shamrock. 

The  Yellow,  or  Hop  Clover  (Fii;\  24-).  (T.  agriiriinii.)  —  This 
friendly  little  plant,  filling  waste  places  with  brilliant  green  lea^-es 
and  small  \'ellow  iTjwer-heads,  is  not  considered  a  clover  \>\  those 
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wlio  arc  not  oliserxaiit.  L!ut  if  the  llo^'erets  in  the  small,  dense 
licads  are  examined,  they  will  be  seen  to  resemble  \'er\-  closely 
those  of  tlie  other  (lovers.  The  stems  are  many-branched  and 
often  grow  a  foot  or  more  in  height.  The  flowers  are  numerons, 
and  on  fading  turn  brown,  and  resemble  the  fruit  of  a  i)igmy  hop 
vine,  \\hence  the  name.  Its  leaves  are  much  more  jiointed  than 
those  of  the  medics,  with  «  hich  it  might  be  confused  liecause  of 
its  yellow  flowers. 

Lou>  Hop  Clover,  or  Hop  Trofoil.  (  T.  prociiiiihciis. )  —  'I'his  resem- 
bles the  above  s])ecies,  exce])t  that  it  is  smaller  and  also  more 
spreading,  and  the  stems   and  leaves  are  more  do\vn\'. 

Tlu-  Loast  Hop  Clovor.  (T.  Jiihitiiir)  —  This  maybe  readily 
distinguished  from  the  abo\-e  species  by  the  fact  that  its  yellow 
flowerets  occur  from  tliree  to  ten  in  a  heail.  This  is  said  by 
some  to  be  the  true  sliamrock,  although  the  \\-hite  clover  is  also 
called  the  shamrock. 

Plic  Kahlnt-Pu-'ot,  or  Sloiio  Clovci-  [Fii;.  24J).  (  7'.  arvciisc.)  —  This 
is  another  (lover  not  easilv  recognized  as  such.  It  grows  a  foot 
or  more  in  lieight  and  has  erect  branches.  The  leaflets  are  nar- 
row and  all  arise  fronr  the  same  jioint.  'I'he  flowerets  occur  in 
long,  dense  heads.  The  cah'x  is  \"erv  silkv,  and  the  lobes  are 
longer  than  the  white  C()r(.>llas,  thus  gi\dng  the  flower-head  a  soft, 
hairy  look,  .something  like  the  earh'  stages  of  the  blossom  of  the 
l)ussv  willou'.  because  of  its  appearance  it  is  often  called  "  pussy 
clover." 

Thi',   Mi'.Dics.     ( J/ci//(-(r^^'"('.) 

Alfalfa  {lu;^.  24S).  (HcJicai^,<  Mitiva) — This  is  the  veteran  of 
all  the  clo\"ers,  for  it  has  been  under  culti-iation  for  twent\'  centu- 
ries. It  is  a  nati\e  of  the  valle\'s  of  western  ^Vsia.  In  ^\merica  it 
was  first  introtluced  into  .Mexico  with  the  Spanish  invasion.  It  was 
brought  from  t'hile  to  ('alif(jrnia  m  1S54,  wdiere  it  has  since  been 
the  most  important  hay  crop.  In  fact,  there  is  no  better  hav  than 
that  made  from  alfalfa.  It  was  pr(.ibabl\'  introduced  into  the 
Atlantic  States  from  southern  Eiiro|)e,  and  has  grown  as  a  weed 
for  man\-  years  in  certain  localities  in  New  England  and  the  jMi(.i- 
dle  States  ;  only  recently  lias  it  been  considered  a  practicable 
crop  for  tliis  climate,  although  it  was  grown  in  Jefferson  Co., 
N.  Y.,  in  i7(ji.  Its  special  \-alue  is  that  it  is  a  true  perennial,  and 
may  be  cut  three  times  or  more  during  a  season,  and  when  once 
established   it   withstands   liol,   dry   weather.      It    is    of   inar\-eloiis 
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\'alue  U)  the  seini-urid  rcL^ions.  The  alfalfa  llcnver  is  blue  or 
violet,  and  grows  in  a  loose  raceme,  'I'he  plant  grows  tall  and 
its  stems  are  man\'  branched.  'I'liis  and  all  these  medics  are 
introduced  from  Europe. 

lilaik or  JIop  Mcilii.  (Af.  Iiipiiliiia) 
—  'J'his  would  hardly  be  called  a 
clox'er  I))'  the  no\ice.  The  long 
stems  lie  along  the  ground,  and 
the  tin\'  \-ello\v  llower-heads  do 
not  much  resemble  the  (do\'er  blos- 
som. It  is  a  common  weed  in 
waste  places  in  our  State.  It  is 
perennial. 

The  Tootlu-J  Mclic.  (J/,  dniiic- 
iilata.)  —  Instead  of  having  the  \'el- 
\o\\   flowerets  in  a  dense   head,   this 

species  has  them  in  pairs  or  perhaps 

fours,  or    sometimes     more.       It     is 

^videly  distributed   as   a   weed,    and 

is  also  introduced  as  a  ])asture  plant 

for    early    grazing.      It    is    of    little 

\-alue  as  ha\'. 

77;.-  .S/c/A-,/  MrJu-.      (J/.  Arabiai.) 

— Tliis     \'er\-    rnvich    resembles    the 

jireceding    species   except    that    the 

lca\-es  are  likely    to    ha\-e    (m   them 

conspicuous    dark     spots    near    the 

center.      Like  the  preceding  species 

it  is  an  annual  and  a  weed,  and  has 

also   been    introduced    as    a    ]ilant    for  earl\-   grazing.     This    and 

the    toothed    medic   are    known    t(.)    farmers    under  the    name    of 

bur-clover.      The    reason    for    this    name    is    found    in    the    seed- 

])od,    which    is    twisted    in   a    spiral    and    has    an     outer    margin 

of  cur\-ed    prickles. 

Thk  MEi.n.ors,  dr  Sweet  Ci.m'KRs.     {McHlohn.) 

In  driving  or  walking  along  the  country  roads,  we  ma)'  find  our- 
selves suddenly  immersed  in  a  wa"s-e  ol  delightful  fragrance,  and 
if  we  look  for  the  sourc:e  we  may  find  this  friendl)-  plant  Ihjurish- 
mg  in  the  most  forliidding  of  soils,  (irowing  as  a  \\eed,  it  brings 
sweet  perfume  to   us,  and  at   the  same  time  nitrogen,  aerati(jn  and 
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di"aina;;L'  to  the  hopeless  soil,  making  rich  those  jjlaccs  where 
other  "weeds  luiNe  not  the  tenierit\"  to  attempt  to  gro\v.  "\\"hen  the 
soil  is  generous,  the  sueet  (  h"i\"er  often  grows  very  tall,  sometimes 
as  high  as  ten  l"eet.  It  is  a  cheerful,  adajitable  and  benehcial 
plant,  and  I  ne\er  see  it  without  gi\ing  it  a  welcome,  which,  I  am 
Sorry  to  sav,  I  cannot  al\va\"s  grant  to  other  roadside  wayfarers. 
Tlie  sweet  clovers  are  Ihiropean. 

7'//<-  JI7///i-  .S'nvc/  CAtit  (J/.    (?//'(?)  is   sometimes   called   Bokhara 
clover  and  has  u  hite  flowers  (Fig.    249). 

T/n-  YclloK'  Si.'Cit  Clover  (J/,  offia- 
iialis)  lias  xelloH"  Idossoms.  It  has 
interesting  old  English  names,  such  as 
Balsam  Flowers,  King's  Clo\-er  and 
HeartHort. 

QUI-STIC)XS    ox    THE    CLOVERS. 

J'zcc  j^i/zirit/  khiii's  of  /v/t's  of  studies 
ai  0  to  1<L  iiiaJc  of  tlic  iioVi)-s  :  iooiitifica- 
fioii  stiiiilos,  -,o/u-rot'V_\o//  -loill lOihc  to  kiio:o 
til,'  l;iiiiis  of  lio'oor  :  life  lilstory  studios, 
:o!io;\i'\-  \oii  loill  101110  to  l;no-iO  iiiuioi- 
-lo/idt  ooiiiiitions  t  lie  flouts  live  and  thrive. 
I'lie  latter  is  the  more  iiifortaiit,  but  the 
fo'-iiier  usually preeedes  if  tor  one  is  l<etter 
aide  to  diseover  and  diseiiss  the  l'ioh\e:ieal 
questions  lolu  11  he  is  aei/uainted  villi  the 
sfeeies.  The  f<dlcra'iiig  i/uesti()us  7oill  Iriiig 
out  Si'iiie  of  the  iiiifortant  biolo;e;ieal  aspeets  : 

1.  Flow  many  of  the  true  clo\'ers,  tlie 
medics,  and  the  sweet  clo\"ers  do  \ou 
know  ? 

2.  Send  me  [jroperly  labelled  pressed 
si)eciniens  of  the  lea\es  and  blossoms  ijf  tiie  clovers  that  you  have 
been  able  to  find. 

:;.  Dig  a  njnt  "f  red  1  loxer  and  And  the  nodules  on  it.  Blease 
describe  tliem, 

4.  ^Vhat  metlnids  does  the  U.  S.  Department  of  Agriculture 
cniido\'  to  inocuhite  llie  soil  «  itli  bacteria  so  tliat  alfalfa  may  grow  ? 

V  Hou-  do  clo\er  mots  jirotect  the  land  from  the  effects  of 
heav\-   rains  ? 

6.    Flow  do  tlie  cloN'er  ijlants  conserve  the  moisture  in  the  soil? 
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7.  How  does  this  conser\'ation  of  moisture  aid  the  farmer  and 
orchardist  ? 

8.  What  is  a  cover-crop,  and  what  are  its  uses  ? 

9.  ^Vhy  do  farmers  sow  red  chjver  with   grass  seed  ? 

10.  How  do  the  habits  of  the  stems  (jf  white  clover  differ  from 
those  of  otlier  clovers  ? 

11.  ^\'hy  is  white  clover  so  desirable  for  lawns  ? 

12.  Compare  the  floweret  of  the  red  clover  with  the  sweet  pea 
blossom  and  describe  the  resemblance. 

13.  Study  a  head  of  white  clover  from  the  time  it  opens  until 
it  is  brown,  ami  tell  what  changes  take  place  in  it  day  1)\-  day. 

14.  \Vhat  has  happened  to  the  flowerets  that  are  bent  down- 
ward around  the  stalk  ? 

15.  Watch  one  of  these  flowerets  deflect,  and  describe  the 
process. 

i6.  liow  many  flowerets  do  you  And  in  a  head  of  red  clo\er  ? 
(  )f  white  clover  ?     Of  alsike  ? 

17.   ^^'hich  flowerets  open  first  in  a  head  of  red  clover? 

iti.    Describe  a  clo\'er  seed.     Describe  a  seed  of  alfalfa. 

19.  What  insects  do  you  find  \-isiting  the  red  clover  blossoms  ? 
The  white  clover  blossoms  ? 


Al,FALFA,  OR    LuClsRNE.* 

"khe  alfalfa  plant  is  just  now  coming  into  great  pjrominence  in 
New  York  State.  Every  teacher,  partii;ularlv  in  the  rural  scliools, 
will  need  to  kninv  the  plant  and  to  ha\'e  some  information  about  it. 

]Vhal  alfalfa  is. — It  is  a  clover-like  jilant.  It  is  perennial.  It 
has  violet-pjurple  flowers.  The  leaves  have  three  narrow  leaflets. 
It  sends  up  many  stiff  stems,  2  to  3  feet  high.  The  roots  go 
straight  down  to  great  depths. 

//7/r  //  is  important. — It  is  an  excellent  cattle  food,  and  cattle- 
raising  for  dairy  purpcjses  is  the  leading  special  agricultural 
industry  in  New  York  State.  In  fact,  Ne«'  York  leads  all  the 
States  in  the  value  of  its  dairy  products.  Any  plant  that  is  more 
nutritious  and  more  i)roducti\'e  of  pasture  and  hay  than  the 
familiar  clovers  and  grasses  will  a<kl  immensely  to  the  dairy 
industry,  and  therefore  to  the  wealth  of  the  State.  Alfalfa  is  such 
a  plant.  It  gives  three  cuttings  of  hay  3'ear  after  )-ear  in  New 
York  State,  thereby   yielding   twice   as   much   as   clover  does.      In 
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the  production  of  digestible  nutrients  per  acre  ranks  above  clover 
as  24  ranks  above  10.  When  once  established  it  withstands 
droughts,  for  the  roots  grow  deep. 

Alfalfa  is  South  European.  It  was  early  introduced  into  North 
America.  It  first  came  into  prominence  in  the  semi-arid  "West 
because  of  its  drought-resisting  (jualities,  and  now  it  has  added 
millions  of  dollars  to  the  wealth  of  the  nation.  Graduall}'  it  is 
working  its  way  into  the  East.  It  is  discussed  in  the  agricultural 
press  and  before  farmers'  institutes.  Last  year  the  College  of 
Agriculture  offered  to  send  a  small  packet  of  seeds  to  such  school 
children  in  New  York  State  as  wanted  to  grow  a  little  garden  plat 
of  it.  About  5,000  children  were  supplied.  The  teaclier  must 
now  learn  ndiat  alfalfa  is. 

In  nearly  e^-ery  rural  community,  sufficient  alfalfa  can  be  found 
for  school  jiurposes.  Lr  ]iian\'  places  it  has  run  wild  along 
roadsides. 

On  these  plants  make  the  following  observations: 
T.    Under   what    conditions    ]ia\-e    \-ou    found    alfalfa    growing? 
How  did  the  plant  come  to  grow  there, —  sown,  or  run  wild  ? 

2.  Describe  the  form  of  the  root.      How  does  the  root  branch  ? 

3.  Do  you  find  the  little  tuliercles  or  nodules  on  the  roots  ? 
Dn  what  ]iart  of  the  roots  ?      How  large?      How  numerous  ? 

4.  The  crown  of  the  plant  (at  the  surface  of  the  ground), 
—  descril)e  it,  and  how  the  tops  and  the  roots  start  from  it. 

5.  The  stems, —  how  man\'  from  eacli  cro'wn,  whether  erect  or 
prostrate,  how  the\-  branch. 

6.  The  leaves, —  simple  or  compound?  Eorm  ?  Edges  entire 
or  fine  toothed?  Do  the  lea\-es  "sleep"  at  night,  as  those  of 
clii\er  do  ? 

7.  Do  \<>\\  find  any  distinct  sjiots  on  the  Iea\'es  ?  "What  do  vou 
think  is  the  cause  of  them  ? 

S.  Llowers, —  how  borne  (wliether  smgh'  or  in  clusters),  color, 
form,  resemblance  t"  any  other  flowers  vou  ma\'  know.  Do  the\' 
\ar\"  in  color  ? 

9.   If  possible,  find  the  seed-pods  and  seeds,  and  descril)e. 
TO.    Make    inquiries    as    to    whether    alfalfa    is    becoming    well 
known   in   \"our  vicinity. 

A^^iiciiltiu-al  Account  of  Alfalfa. 

You  mav  V)e  asked  some  ])ractical  (piestions  about  alfalfa  ; 
therefore  wc  gi\'e  \-ou  a  brief   agricultural   account   of   it.      If   \u\\ 
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desire  further  information,  write  to  the  College  of  Agriculture, 
Ithaca,  N.  Y.,  for  Bulletin  221,  "  Alfalfa  in  New  York." 

Alfalfa  is  grown  mostly  for  hay.  It  is  not  adapted  to  pasture, 
because  the  new  growth  springs  from  the  crown  at  the  surface  of 
the  ground,  and  if  this  is  destroyed  the  growth  will  not  be 
renewed  vigorously.  Xew  York  is  a  hay-producing  State.  Grain 
feeds  can  lie  grown  more  cheaply  in  the  West.  It  is  of  great 
importance  to  the  State,  tlierefore,  if  a  better  hay-producing 
plant  can  be  found,  ^\■e  have  seen  that  New  York  leads  the 
States  in  dairy  cattle.  Other  livestock  also  is  abundant.  Last 
year  more  than  half  a  million  horses  and  mules  were  fed  in  tlie 
State. 

Success  has  not  attended  efforts  to  grow  alfalfa  in  all  parts  of 
New  York.  This  is  due  to  two  principal  reasons:  (i)  farmers 
have  not  known  the  [dant  and  its  iiabits  well  enough  to  give  it  the 
care  and  treatment  it  demands  ;  (2)  tlie  soils  of  man)-  localities, 
bet-ause  of  their  pjhysical  condition  or  composition,  are  not  suit- 
aide  for  the  plant. 

The  alfalfa  seedling  is  not  a  strong  plant.  It  cannot  compete 
with  weeds  nor  overc(jme  adverse  conditions  of  moisture  ;  it  can- 
not adapt  itself  to  conditions  resulting  from  poor  ijreparation  of 
land,  and  it  is  not  vigorous  in  its  ability  to  get  food  from  any 
source.  Care  must  be  gi\-en  to  the  preparation  of  the  land  in 
order  that  sufficient  moisture  may  be  supplied  during  the  earlv 
stages  of  growth  and  that  there  may  be  an  abundance  of  cpiickly 
available  plant-food.  After  growth  has  started,  alfalfa  has  the 
power  to  get  some  of  its  nitrogen  from  the  air  through  the  nodules 
which  grow  upon  its  roots  ;  yet  during  the  early  stages  of  growth 
it  is  essential  that  the  soil  be  supplied  with  all  elements  of  plant- 
food  in  available  form. 

While  alfalfa  recjuires  an  abundance  of  moisture  for  its  best 
growth  and  development,  yet  it  will  not  grow  in  soils  that  hold 
water  for  any  consirlerable  length  of  time.  Such  soils  are  usually 
those  with  an  imper\dous  subsoil  or  hard-pan,  or  those  of  clay  or 
silt  structure  which  retain  free  water  to  the  exclusion  of  air.  'i'here- 
fore,  it  is  important  that  alfalfa  soils  be  well  and  uniformly  drained, 
either  by  natural  conditions  or  by  underground  drains.  One 
other  essential  of  prime  importance  is  that  the  soil  be  neutral  or 
alkaline  in  its  reaction  ;  in  other  words,  that  it  contain  no  free 
acid.  Limestone  or  blue-grass  soils  are  ideal  in  this  regard  for 
alfalfa.      If  acid  is  present,  the   difficulty  may  be   corrected   either 
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wliolly  or  in  i^art  by  tlie  application  of  500  to  2,000  pounds  of 
lime  per  acre. 

As  in  most  other  legumes  (members  of  the  family  Leguminosse, 
including  peas,  beans,  clo\-ers),  there  is  a  pieciiliar  relationship 
existing  between  the  plant  and  excrescences  or  nodules  upon  its 
roots.  These  nodules  are  essential  to  the  normal  growth  and 
development  of  the  plant.  Tliey  contain  bacteria,  and  these  bac- 
teria ha\'e  the  power  of  "  fixing"  or  appropriating  *"he  free  atmos- 
pheri<-.  nitrogen  in  the  soil.  Legumes  are  "nitrogen-gatherers," 
whereas  most  other  plants  secure  their  nitrogen  onl}'  from  decom- 
Ijosing  organic  matter.  Failure  to  have  the  soil  inoculated  with 
the  proper  bacteria  for  alfalfa  is  the  cause  for  many  failures  with 
tlie  croji.  In  most  instances  when  the  plants  do  not  make  satis- 
factory growth,  or  have  a  vellow,  dwarfed  appearance,  the  trouble 
can  be  traced  to  the  absence  of  these  bacteria  from  the  soil, 
and  hence  to  a  lack  of  nodules  on  the  roots.  The  relationship 
existing  between  the  plant  and  the  organism  is  one  of  mutual 
benefit.  Each  kind  of  leguminous  plant  seems  to  ha\-e  its  char- 
acteristic liacteriam,  which  grows  on  no  other  plant,  although  tliis 
questiim  is  not  thoroughly  settled. 

Farmers  are  becoming  aware  of  this  requisite  in  alfalfa  culture 
and  usuall)-  supplv  it  in  two  different  ways.  The  older  method  is 
to  take  the  surface  soil  from  an  oUl  alfalfa  field,  \\diere  the  plants 
have  grown  well  and  where  nodules  are  to  be  found  on  the  roots, 
and  to  sow  it  on  the  land  to  be  seeded  at  the  rate  of  one  hundred 
or  more  pounds  per  acre.  In  this  way  the  soil  l)ecomes  inocu- 
lated with  the  Ijacteria,  and  as  tlie  young  plants  spring  into  growth 
the  bacteria  de\-elop  on  the  roots.  Another  method  is  to  inocu- 
late the  seed  before  sowing  with  artificial  cultures  of  the  bacteria. 
iSoth  of  these  methods  are  usuall)-  successful,  and  if  soil  condi- 
tions are  right  the  chances  for  failure  are  few. 

Alfalfa  should  be  cut  when  it  opens  into  flower.  At  this  time 
the  stems  and  leaves  contain  their  highest  percentage  of  nutrients, 
the  leaves  do  not  so  easi]\'  fall  off  in  curing,  and  the  stems  are  not 
so  woody.  Lesides  these  reasons,  if  cutting  be  dela\'ed  until  after 
flowering,  the  jjlant  may  not  spring  ipucklv  into  subsei"|nent 
growth. 

Lisease  does  not  spare  the  alfalfa  plant.  Both  lea\'es  and  roots 
are  attacked,  the  leaf  spot  being  serious.  The  parasitic  dodder 
is  a  serious  enemy  in  some  parts  of  New  York  State. 
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loss  is  slinwn.  The 
trunk  (it  an  elm 
tree  stands  in  the 
liaekgroiind.  The 
covering  of  the 
g  r  o  u  n  il  ,  excejit 
aliout  tile  \"ery  base 
of  the  tree,  is  a  mat 
of  elm  seedlings. 
Th.ere  are  thou- 
sands of  them  in 
the  space  shown  in 
tlie  picture,  so  many 
that  tlie\'  make  a 
sod-like  covering 
•\vhi(di  siiows  little 
detail  in  tlie  photogr 
make  a  tree. 


O  tile   general   observer,   ])lants  seem 

to  be  distributed  in  a  promiscuous 

and    haphazard    \va\',   «'ithout    lau- 

or   (jrder.     'I'liis  is  because  he  does 

not  see  and  consider. 

The  world  is  now  full  of  jdants.  Every 
plant  puts  fortli  its  suj)reine  effort  to 
multiply  its  kind.  The  result  is  an 
intense  struggle  icjr  an  opportunit)-  t(j 
li\'e. 

Seeds  are  scattered  in  jjrofusion,  but 
onh'  the  lew  tan  grow.  The  manv  do 
not  find  the  proper  conditions.  They 
fall    on   stony  ground.     In   Fig.    250   this 


I'i;^.  2jO.      A  iLirpdt  of  v<'im;^  oints,  all  of  lo/tic/i  iiiusi 
poriili. 

iph.      Not  one   of  these    thousands   will   ever 
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surf 
will 
live 


iu;e  there  is  intense  ((jmiictitiun  fur   e\-er\'  foot   of   the   earth's 

ace  that  is  capable  of  raising  plants,  it  follows  that  e\"ery  si^ot 

proljalily  have  nianv  kinds  of  plant  inhabitants.       Plants  must 

together.     They   associate  ;   they   become   adapted   or  accus- 


/V;'.  2=;/.     A  p!a}tt  xOi-'it'lv  -.^hjilin^  for  tJu-  spriii--. 


tonied  to  each  other.  Some  can  In  e  in  shade  ;  the\-  thri\-e  in  the 
forest,  where  ^undoxang  plants  perish.  (  )tlicrs  prefer  the  sun,  and 
thereljy  lu'e  together.      There   are  plant  societies. 

Every  distinct  or  separate  area  has  its  own  plant  societ\-.      There 

is  one  assocnition 
for  t  li  e  h  a  r  d  - 
trampetl  d  o  o  r  - 
yard, — knot-weed 
and  l)road-leaved 
]Tantain  with  in- 
terspersed grass 
anil  dandelions  ; 
one  for  the  fence- 
row, —  briars  and 
choke-c  h  e  r  r  i  e  s 
and  hiding  \\eeds; 
one  for  the  drv 
open  I'lcld,  —  \\  ire- 
grass  and  mullein 
and  s  c  a  t  t  e  r  e  d 
docTs  ;  one  f  or 
the  slattern  roadside, —  sweet  clciver,  ragweed,  burdock;  one  for 
the  nieadou"  swale,  —  Mnartweed  and  ])itcliforks  :  one  for  the 
barinard, —  rank    [ligueeds    and    spraxvling   barn-grass  ;   one    for 


n^ 


]]\\-il;,  iiarro-o-L-iivcd  ^^rasscs  grow  in   the 
cal-lail  forest. 
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the  dripping  rock-cliff, —  delicate  bluebells  and  hanging  ferns  and 
grasses.  Indefinitely  might  these  categories  be  extended.  \\'e 
all  know  the  plant  societies,  but  ^\e  ha\e  not  considered  tlieni. 

In  e\ery  plant  society  there  is  one  dominant  note.  It  is  the 
indi\-iduality  of  one  kind  of  plant  «-hicli  grows  most  abundantly 
or  overtops  the  others.  Certain  plant-forms  come  to  mind  when 
one  thinks  of  willows,  otliers  when  he  thinks  of  an  apple 
orchard,  still  others  when  he  thinks  of  a  l)eech  forest,  'i'he 
farmer  may  associate  "  pussh' "  with  t:abbages  and  Ijeets,  but 
not  with  wheat  and  oats.  He  associates  cockle  with  wheat,  but 
not  with  oats  or  corn,  ^\■e  all  associate  dandelions  with  grass)' 
areas,  but  not  with  Inirdock  or  forests. 

It  is  impossible  to  f)pen  ones  e}'es  (Uit-of-doors,  outside  the 
pa\-ed  streets  of  cities,  withovit 
seeing  a  plant  society.  A  lawn 
IS  a  plant  society.  It  may  con- 
tain only  grass,  or  it  may  contain 
weeds  hidden  away  in  the  sward. 
What  weeds  remain  in  the  lawn  ? 
Only  those  which  can  withstand 
the  mowing.  "What  are  they  ?  Let 
a  bit  of  lawn  grow  as  it  will  for 
a  month,  and  see  what  there  is 
in  it.  A  swale,  a  dry  hillside,  a 
forest  of  beech,  a  forest  of  oak, 
a  forest  of  hemlock  or  pine,  a 
weedy  yard,  a  tangled  fence-row, 
a  brook-side,  a  deep  quiet  swamp, 
a  lake  shore,  a  railroad,  a  ri\-er 
bank,  a  meadow,  a  pasture,  a 
dusty  roadway, —  each  has  its 
characteristic  ])lants.  Eyen  in 
the  winter,  one  may  see  these 
societies, —  the    tall    plants     still 

asserting  themselves,  others  of  less  aspiring  stature,  and  others 
snuggling  just  under  the  snow  (Fig.  251). 

Often  tliese  societies  are  in  the  nature  of  overgrowth  and 
undergrowth — one  society  living  beneath  another.  Of  such 
are  forest  societies.  Few  woods  are  so  dark  that  some  plants  d(j 
not  grow  on  the  ground,  unless  they  are  evergreen  or  coniferous 
woods.       F2^•en    in    humbler     communities,    the     overgrowth     and 


/•> 


V".  2JJ.  T/fc'  luild  ^rapc  covers  the 
Irc-lop,  aiul  l/ic  cllihlrcii  phiv  in  tlu- 
/'o-,hT,  The  i^rape  is  searehiiiig  for 
li'e-lil. 
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undLTgi'owtli  are  usually  a[)i)arent  if  one  luoks  closely.  Sejjarate 
the  cat-tails  in  the  dense  SH'amp  and  see  the  weak  and  narrow- 
lea\ed  grasses  growing  between  (Kig.  252).  Note  the  clover, 
young  grasses,  and  other  plants  between  the  grass  in  the  meadow"  : 
the  farmer  sa\"S  that  his  meadow  has  good  "bottom." 

Some  jdants  e\-en  grow  on  top  of  other  plants.  It  is  their  way 
ot  getting  light.  (Jf  such  are  the  climl.)ers.  Note  the  mantle 
«hi(di  the  wild  grajie  throws  over  the  trees  (Fig.  2153).  ( )ften  the 
supporting  tree  is  smothered  and  killed. 

\\  hen     an     area    is    newly    cleared,    man\-   jilants     rush    for    it. 

Quickly  it  is  co\"ereQ 
■«•  i  t  h  a  m  b  i  t  i  o  u  s 
growths, —  poke  weeds, 
lireweeds,  thistles,  bri- 
ars, nettles.  O  f  t  e  n 
each  [dant  occupies 
large  ])laces  a  1  o  n  e, 
m  a  k  i  n  g  clumps  or 
patches.  'I"  h  e  s  e 
|)atches  are  plant  colo- 
nies,—  made  up  mostlv 
of  one  siiecies  or  kind 
(Fig.  254).  ]!ut  as  tlie 
struggle  t  i  g  h  t  e  n  s, 
other  plants  insinuate 
themsebes  into  the 
colonv  and  it  is  broken 
u|i  ;  a  mixed  i)o|iula- 
tion  results.  Sometimes  these  colonies  are  broken  up  b}-  the  shade 
of  trees  and  tall  bushes  which  ha\'e  come  up  near  them,  for  all  neg- 
lected areas,  in  this  part  of  the  world,  tend  to  return  to  forest  if 
they  are  not  mou'n,  pastured  or  burned.  Mown  anci  pastured 
areas  run  into  grass,  for  the  grass  withstands  the  cutting  and 
grazing.  In  liurned  areas  the  struggle  begins  anew  when  the  fire 
has  jiassed. 

I'hint  societies  are  eas\'  to  stud^■  for  the  school.  'Fhe  study  of 
them  a])peals  to  the  desire  for  exploration  and  adventure,  anil  adds 
zest  to  the  excursiiin.  (lo  to  a  swale,  swamp,  roadside,  forest, 
weedv  field,  or  other  place,  and  ask  the  ]iupil  to  note  :  (1)  that 
the  fiora  of  the  ]ilace  is  unlike  that  of  jilaces  with  different 
]ih)'sical  features  ;   (2)   that  these  particular  jdants   grow   together 


_'J7.        .-]   <<■/,'«!'  ,•/,/,'//'!. 
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because  tlie\'  can  all  sur\"i\c  under  similar  cimdilions  ;  (3)  ^\'liat 
these  conditions  are, —  whether  sun,  shade,  dry  soil,  wet  soil, 
sand,  chiy,  rock  ;  (4)  what  partiiidar  [dant  is  most  abundant  or 
gives  character  to  the  society. 


T7i'0  plant  s<u-it'ti<:s^ —  t/w  tlost^-hiltcii  S7i'ard  and  /In:  riisliv po)ul. 


Studv    one    society   thoroughly.       ^lake    lists    of    the    kinds    of 
plants  and  of  the  relatiye  numbers  of  each.      If  the  names  of  the 


Fi'^.  2^6.       Tlte  rd^r  of  the  roait.       Trees  aiiit  Inis/ies    (n>T,'(t   ///<■  liriz^e-'y'iiv,  niht  a 
ril't'on  of  x'rass  aud  iveeds  Jias pushed  it.udf  to  the  re}-v  innr^^if/ . 

plants   are   not   known,  call   them  by  numljers  ;   make   dried  speci- 
mens   of    them   for  reference.      When    another    society    is    \-isited, 
repeat  tliese  observations,  and  compare  fine  society  with   another. 
Ask  every  plant  why  it  :^ rows  there. 
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r.v  L.   n.   DAILEV. 

,  OST  persons  are  interested  in  plants,  even 
tliough  they  do  not  know  it.  'I'hey  enjoy 
the  green  \-erdure,  the  brilliant  tlower,  the 
graceful  form.  'I'he)'  are  interested  in 
plants  in  general.  I  wish  that  e\'ery  ]jerson 
were  interested  in  some  plant  in  particular. 
There  is  a  pleasure  in  the  companionship, 
merel}-  because  the  plant  is  a  living  and  a  growing  thing.  It 
expresses  power,  vitalit)-.  It  is  a  complete,  self-sufficient  organ- 
ism.    It  makes  its  wa\-  in  the  world.     It  is  alive. 

The  companionship  ^^■ith  a  plant,  as  with  a  bird  or  an  insect, 
means  more  than  the  feeling  for  the  plant  itself.  It  means  that 
the  person  has  interest  in  something  real  and  genuine.  It  takes 
him  out-of-doors.  It  in\-ites  him  to  the  field.  It  is  suggestive. 
It  inculcates  a  habit  of  meditation  and  reflection.  It  enables  one 
to  discover  himself. 

I  wish  that  every  child  in  New  York  State  had  a  plant  of  his 
own,  and  were  attached  to  it.  Why  cannot  the  teacher  suggest 
this  idea  to  the  pupils?  It  may  lie  enough  to  ha\-e  onlv  one 
plant  the  first  year,  particularly  if  the  pupil  is  young.  It  matters 
little  what  the  plant  is.  The  important  thing  is  that  it  shall  be 
ali\-e.  K\-ery  plant  is  interesting  in  its  way.  .\  good  pigweed  is 
much  more  satisfactory  than  a  ])oor  rosebush.  The  pupil  should 
grow  the  plant  from  the  beginning.  He  should  not  buy  it  ready 
grown,  for  then  it  is  not  his,  even  though  he  own  it. 

It  is  well  to  begin  \^'ith  some  ])lant  that  grows  quickly  and 
matures  earh'.  One  is  ambitious  in  spring,  but  his  enthusiasm 
may  wither  and  die  in  the  burning  days  of  summer.  If  possible, 
grow  the  plant  in  the  free  open  ground  ;  if  this  is  not  feasible, 
grow  it  in  a  pot  or  bo.\  or  tin  can.  Take  advantage  of  the  early 
spring  enthusiasm.  Choose  hardy  and  vigorous  plants  :  sow  the 
seeds  when  the  "spirit  moves." 
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If  a  pupil  is  interested  in  kitdien-garden  \-egetables,  recommend 
lettuce  and  radish,  or  a  [lotatn.  If  in  lluwers,  suggest  sweet  pea, 
bachelor's  button  or  blue-bottle,  annual  [ihlox,  candytuft,  China 
aster.      If  in  fruits,  suj^fgest  strawberry. 

A\'e  desire  to  inaugurate  a  general  mo\'ement  for  the  planting  of 
plants.  'idle  school  ground  should  be  planted.  I'ru'ate  yards 
should  be  planted.  Roadsides  should  be  planted.  In  some 
cities  and  \illages  there  are  committees  or  other  organizations 
whose  object  it  is  to  encourage  the  jilanting  of  public  and  pri- 
vate places.  Sometimes  this  organizaticui  is  connected  with  the 
school  interest,  sometimes  with  a  lo<:al  horticultural  or  agri- 
cultural societ\',  sometimes  with  a  business  men's  organizati<ui. 
There  should  be  smdi  a  committee  in  every  \'illage  and  town. 
"W'e  wish  that  the  teachers  might  hel|)  in  this  work,  for  they 
would  not  only  be  lending  their  aid  to  planting,  Init  also  be 
intere.ting  their  pupils  in  some  concrete  and  useful  work,  and 
teaching  them  the  \'alue  of  public  sjiirit.  Arlior  l)ay  should 
lie  more  than  a  mere  ceremonial.  It  should  be  a  means  of 
awakening  interest  in  definite  plans  for  the  atlornment  of  the 
neighborhood  and  of  directing  the  attention  of  the  children 
nature-ward. 
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llv    I,.    II.    IIAII.EV. 

ERHAl'S  110  subject  connected  with  the  growing 
of  ]ihints  awakens  so  niudi  popuhir  wonder 
and  ini]uiry  as  tlieir  jirojiagation  hy  means  of 
cuttings  and  grafts.  "We  assume  tliat  propaga- 
tion bv  means  of  seeds  is  tlie  natural  way,  and 
therefore  do  not  wonder,  notwithstanding  that 
it  is  wonderful.  "\\'e  assume  that  propagation 
!))•  cuttings  is  wholly  unnatural,  and  therefore 
never  cease  to  wonder,  notwithstanding  that 
this  is  less  wonderful  than  the  otlier.  To  common  minds,  common 
things  are  not  wonderful.  ?\Iere  commonplace  familiarity  takes 
away  the  cliarm,  for  suclr  minds  have  no  desire  of  inquiry.  The  well 
trained  minrl  goes  beneath  the  surface,  and  wonders  at  everything  ; 
and  this  wonder,  gmwn  old  and  wise,  is  the  spirit  of  science. 

A  plant  does  not  ha\'e  a  defin'te  number  of  parts,  as  an  animal 
does.  It  mav  have  ten  branches  (ir  iiftv.  Each  of  these  branches 
rnav  do  what  e\'erv  other  branch  does  —  produce  leaves,  flowers, 
fruits,  seeds.  It  is  not  so  with  the  liighcr  animals,  for  in  them 
each  part  may  do  something  whiih  some  other  jiart  cannot  do  :  rf 
the  part  is  a  leg,  it  runs  ;  if  an  ear,  it  hears.  Each  part  serves  the 
\\'hole  animal  ;  and  it  cannot  reprorjuce  the  animal.  Hut  in  the 
plant,  eaidi  branch  lives  for  itself  :  it  grows  on  the  parent  stock  ; 
or,  if  it  is  removed,  it  may  grf)w  in  the  soil.  And  if  it  grow  in 
the  soil,  it  is  relic\'ed  of  com]ietition  with  other  branches  and 
grows  Ijigger  :    it  makes  what  we  call  a  ]jlant. 

Having  thus  bewildered  my  reader,  I  ma\-  say  that  a  bit  of  a 
plant  stuck  into  the  ground  stands  a  chance  of  growing  ;  and  tliis 
bit  is  a  cutting.  Plants  have  preferences,  howe\'er,  as  to  the  kind 
of  bit  which  shall  be  used  ;  but  there  is  no  way  of  telling  "what 
this  preference  is  e.\ce[)t  by  trying.  In  some  instances  this  pref- 
erence has  not  been  discf)\-ered,  and  we  mav  say  that  the  plant 
cannot   be   [jropagated    by  cuttings.      Most  plants   prefer  that   the 
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cuttings  be  made  of  tlie  soft  or  growing  wood,  of  whicli  the 
"  slips  "  of  geraniums  and  coleus  are  examples.  Others  grow 
equally  well  from  cuttings  of  the  hard  or  mature  wood,  as  currants 
Tp^-\  ,      .^  and  grapes  ;   and  in   some  instances 

l^^vS^f      ~^^:^rC'^M  0C^-f^-  t'lis  mature  wood   may  be   of   roots, 

as  in  the  blackberr)-.  Somewhat 
different  principles  underlie  the 
handling  of  these  two  kinds  of  cut- 
tings ;  and  these  principles  we  may 
now  consider.  We  shall  find  it  ex- 
cellent practice  to  set  the  pupils  to 
making  cuttings  now  and  then.  If 
we  can  do  nothing  more,  we  can 
make  cuttings  of  potatoes,  as  the 
farmer  does  ;  and  we  can  plant  them 
in  a  box  in  the  window. 


G.raiu tun   C2iitin;^ 


One- 


The  Softwood  Cutting. 
The  softwood  cutting  is  made 
from  tissue  which  is  still  growing, 
or  at  least  from  that  which  is  not  dormant.  It  must  not  be  allowed 
to  wilt.  It  must,  therefore,  be  protected  from  direct  sunlight  and 
dry  air  until  it  is  well  established  ;  and  if  it  has  many  leaves,  some 
of  them  shoulil  I)e  removed,  or  at  least  cut 
m  two  in  order  to  reduce  the  Ci'aporating  sur- 
face. Keep  tlie  soil  uniformly  moist  ;  and 
a^'oid  soils  which  contain  much  decaying 
organic  matter,  for  these  soils  are  breeding 
places  of  fungi  which  attack  the  soft  cutting 
and  cause  it  to  "damp  off." 

For  most  plants,  the  proper  age  of  maturit)- 
of  wood  for  the  making  of  cuttings  may  be 
determined  by  giving  the  twig  a  quick  bend  ; 
if  it  snaps  and  hangs  by  the  bark,  it  is  in 
jjroper  condition  ;  if  it  bends  without  break- 
ing it  is  too  young  and  soft  or  too  old  ;  if  it 
splinters,  it  is  too  old  and  woody. 

The   tips   of  strong  upright   shoots   usually 
make  the  best  cuttings.     Preferably  each  cut- 
ting should  have  a  joint  or  node   near  its  base  ;   and  if  the  inter- 
nodes  are  short,  it  may  comprise   two  or  three  joints.     Allow  one 
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to  tliree  leaves    to  remain   at   the   to]).      If   tliese    leaves   are    large, 
cut  them  in  two. 

Insert   the   cutting    half   or    more    its  length    in    clean   sand   or 
gra\-el.      Press     the 

«^      .o« 


earth  firmly  aliout  it. 
Throw  a  newsjiaper 
over  the  bed  t  o 
exclude  the  light  —  if 
the  sun  strikes  it  — 
and  to  pre\-ent  too 
rapid  e\'aporation.  See 
that  the  soil  is  rnoist 
(dear  through,  not  on 
tup  i.ni  1  \' . 

M  a  s  o  n  '  s  sand  is 
good  earth  in  "which 
to  start  cuttings.  (")r 
line  gravel  —  sifted 
of  most  of  its  earth\' 
matter  —  may    be    used 


'^ij\i)  \";,:^ 
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If  the  cuttings  are  to  be  grown  in  a 
\vindov.-,  put  three  or  four  inches  of  the  earth  in  a  shallow  bo.\  or 
a  pan.  A  soap  bo.\  cut  in  two  lengthwise,  so  that  it  makes  a  bo.\ 
four  or  five  inches  deep — like  a  gardener's  flat  —  is  excellent. 


A/;\  260.      d'/////;/;'-/', ,/,  s/n'70/>ix'  iiinialioii^  iiihl  rnsrs. 

If  the  box  does  not  recei\'e  direct  sunlight,  it  ma)-  be  co^•ered 
with  a  ])ane  of  glass  to  pre\'ent  evaporation  ;  and  then  the  chil- 
dren ma\'  see  the  plants  inore  readily,  liut  take  care  that  the 
air  is  not  kept  too  close,  else  the  damping-off  fungi  may  attack 
the  cuttings  and  the\'  will  rot  at   the  surface    of   the   ground.      See 
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that  the  pane  is  raised  a  little  at  one  end  to  afford  ventilation  ; 
and  if  \\'ater  eoUects  in  drops  on  the  under  side  of  the  glass, 
renio\-e  the  pane  for  a  time.  Cuttings  of  common  plants,  as 
geraninni,  coleus,  fiu  hsia,  carnation,  should  be  kept  in  a  living- 
room  temperature. 

The  pictures  are  better  than  words.  The  line  across  them 
shows  where  the  soil  comes.  There  are  softwood  cuttings  of 
the  geranium  (Fig.  257),  the  carnation  (Fig.  258),  and  the  rose 
(Fig.  259)  ;  and  tliere  is  a  gardener's  cutting  bed  (Fig.  260)  with 
cuttings   of  carnations  and  roses. 

Be   patient.      .\s    long   as    the   cuttings    look    bright    and    green, 

the}'  are  safe.  It  may  be  a 
month  l)efore  roots  form. 
A^'hen  roots  ha\e  formed, 
the  ])lants  will  begin  to 
make  new  leaves  at  the  tip. 
Then  the)'  may  be  trans- 
planted into  other  boxes  or 
into  pots.  The  \'erbena  in 
Fig.  261  is  just  read\'  for 
transplanting.  luich  child 
will  want  a  plant. 

It  is  not  alwa\-s  easy  to 
find  gr(.)wing  shoots  from 
which  to  make  the  cuttings. 
The  best  ]iractice  is  to  cut  back  some  old  plant  se\'erely,  then 
keep  it  «-arm  and  well  watered,  and  therein"  force  it  to  tlirow  out 
new  shoots.  'Fhe  old  geranium  plant  from  the  window  garden,  or 
the  one  taken  up  fr(nn  the  lawn  bed,  ma)-  be  served  this  \va\'. 
See  Fig.  26J.  This  ma\'  seem  hard  treatment,  but  that  is  all  the 
"Id  iilant  is  good  f(ir  ;  it  has  passed  its  usefulness  for  bloom. 
The  best  plants  of  the  geranium  and  theioleiis  and  man\-  windo\\' 
plants  are  those  «diich  are  not  more  than  one  year  old.  The 
cuttings  that  are  made  in  January,  February',  or  March  ^\■ill  give 
compact  bloonung  plants  for  the  next  winter  ;  and  thereafter  new 
ones  take  their  pbn.e. 

Some  ])lants  ma)'  be  jiropagated  bv  means  of  cuttings  of  leaves. 
The  Rex  begonias  or  "  beefsteak  geraniums  "  are  the  commonest 
examples.  The  large,  nearl)'  mature  leaf  is  divided  into  triangu- 
lar pieces,  each  piece  containing  at  its  point  a  bit  of  the  leaf-base 
(top  of  the  leaf-stalk).     This  kind  of  cutting  is  shown  in  Fig.  263. 


/v'^'-.  ^6/.       J\i/>i-n<l  (V/////7;'  rcHih'  for  lr<uis- 
/"liinfin^-.       7\y'i}-/Iiiri/s  natural  si\c. 
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This  base  is  sometimes  split  (as  at  n)  ]))■  ganleners  to  hasten  the 
formation  of  roots.  (")nly  the  tip  of  the  cutting  is  stuck  into  the 
sand  ;   otherwise  it  is  treated  like  other  softwood  cuttings. 

Thk  H.vrdwoou  CurriNG. 

^[any  jdants  grow  readily  from 
cuttings  of  ripe  or  dormant 
wood.  The  wilhnvs  cast  their 
liranchlets  in  snou'  and  wind,  and 
these,  falling  in  pleasant  places 
jiropagate  their  kind  ;  and  thus 
the  ri\'er  sides  and  the  lake  shores 
become  willow-crowned. 

(irapes,  currants,  gooseberries, 
poplars  readil)'  take  root  from 
the  hardwood.  Fig.  264  shows  a 
currant  cutting.  It  has  only  one 
bud  al)o\'e  the  ground. 

The  best  results  are  attained 
^\'hen  the  cuttings  are  made  in  the 
fall,  and  then  Iniried  until  spring 
in  sand  m  the  cellar.    I  hey  are  not  ,      . 

to  iiiaki-    it    ///ro~i'    out    shoots   Jroin 
ioJulIl   onttiiii^'s  ioii   /'(■  inoilo. 

i(lle  while  the\'  rest.  Tlie  lower 
end  calluses  or  heals,  and  the 
roots  form  more  readih-  \\lien  the 
cutting  is  planted  in  the  spring. 
]!ut  if  the  children  are  interested, 
take  cuttings  at  anv  time  in  win- 
■  ter,  plant  them  in  a  dee|i  box  in 
the  windoH',  and  watch.  They 
\\\\\  need  no  shading  or  special 
care. 

\\'hen  jilants  of  any  \ariety 
are  scar<e,  the  cuttings  nia\'  be 
shorter.  Sometimes  thc\'  are  re- 
duced to    a  single  "  e)X'  "  or  bud, 

with  an  inch  or  two  of   wood  attached  :   and  these   single-e\e  (  ut- 

tings    are    planted  much  as  one  ])lants  seeds. 


/•'4".    2b:;.      Bc^^oniii   /,iij'  cutting 
A'^atural  s!Zt\ 
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The    CrRAFT. 

If  the  cutting  were  planted  in  a  plant  rather  than  in  the  soil,  we 
should  have  a  graft  ;  and  the  graft  might  grow.  In  this  case,  the 
cutting  would  not  make  roots,  but  it  would  grow  fast  to  the  other 
plant,  and  the  twain  \\'oulcl  become  one.  When 
the  cutting  is  inserted  in  a  plant  it  is  no  longer 
called  a  cutting,  but  a  cion  ;  and  the  plant  in 
which  it  is  inserted  is  called  the  stock.  The 
completed  thing — the  cion  growing  in  the  stock 
—  is  a  graft. 

Plants  are  particular  as  to  their  companions, 
ndien  it  conies  to  such  close  relationships  as  these. 
They  choose  the  stocks  ui:)on  which  the"\'  will 
grow  ;  but  we  can  iiiid  out  wliat  their 
choice  is  only  by  making  the  experi- 
ment. Tliere  are  cpieer  things  about  it. 
'i'he  pear  grows  well  on  the  (jumce,  but 
tlie  (piince  does  not  grow  so  well  on  the 
pear.  Tlie  ]jear  grows  on  some  of  the 
liawthorns,  hut  it  is  an  un^'i'illing  sub- 
ject on  tlie  apjjle.  'I'omato  plants  will 
grow  on  potato  plants  and  potato  jdants 
on  tomato  plants.  Wdien  the  potato  is 
the  root,  lioth  tomatoes  and  potatoes  may 
be  produced  ;  when  the  tomato  is  the 
root,  neither  jiotatoes  nor  tomatoes  will 
be  produced.  Chestnuts  are  said  to  grow 
on  some  kinds  of  oaks. 

^Vhy  do  we  graft  ?     Think  a   bit.    If   I    sow   seeds    of    a 
Baldwin  apjile,  I   shall   probabl)-  luu-e  as  many    kinds    of 
ajiples   as  I   ha\e  trees.     Some    of   these    apples  may  lie     '''a'  -oj- 
like    the    Baldwin,    and   they    may   not.      That    is,  ap|jle  j-,v//_„-„yv_ 
seeds   do    not   reproduce    the   particular   \ariety.     They   '"i'-     <-'"''- 
will  not  be   held  to  any  stricter    account    than   merely  to   ,'.„/,/"' 
produce    apples  ;   these   apples    may   range    all   the    way 
from    toothsome    kinds   to    Ben    L")a"\"is.       Tlie   nurseryman   knows 
this,  and  he  does  not  wait  for  the  trees   to   ]:)ear   iii  the    hope  that 
they  will  produce  something  to  his  liking.     So  he  grafts  them  when 
they  still  are  young, —  takes  a  cion  from  the  kind  which  he  wishes 
to  perpetuate.     So  it  happens  that  all  the  Baldwins  and  the  Kings 
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and  the  Russets,  and  all  otlier  named  varieties,  are  growing  on 
alien  roots  ;  and  what  kinds  of  fruits  these  stocks  would  have  pro- 
duced no  one  will  e\er  know,  because  their  heads  were  cut  off  in 
youth  and  other  heads  were  put  on  to  order. 
In  this  way  apjjles  and  pears  and  plums  and 
peaches  and  clierries  and  apricots  are  prop- 
agated, for  thev  will  not  grow  readily  from 
cuttings.  But  raspberries  and  l)lackberries 
and  gooseberries  and  currants  and  grapes 
grow  willingl}-  from  cuttings,  and  they  are 
not  grafted  by  the  nurseryman. 

The  forming,  growing  tissue  of  the  trunk 
is  the  cambium,  l\'ing  on  the  outside  of  the 
woodv  cylinder,  beneath  the  bark.  In 
order  tliat  union  may 
take  place,  tiie  cam- 
bium of  the  cion  and 
I  If  the    stock    must     come 

'"■  ^  together.         Therefore, 

the  cion  is  set  in  the 
side  of  the  stock.  1 
once  knew  a  man  who 
l)ebe\etl  that  e\-ery- 
thing  was  designed   f(jr 

some     useful     purjiose.    y.y^,    .,,-,,, ^     CUft-:^'raft, 
The    hole    in    tlie    pith      Oni-ha/f  iiaiiiml si-.c. 
^     bothered   him,  until   he 

discovered  that  a  cion  just  filled  it.  He 
grafted  his  trees  accordingly  ;  but  the  experi- 
ment was  productive  of  nothing  except  pithy 
remarks. 

There  are  many  ways   of   sha]jing   the  cion 

and     of   [jreparing    the    stock    to    receive    it. 

These     wavs     are     dictated    largely    by     the 

relative    sizes    of    cion    and    stock,    although 

sdf.      'J'hf  i^raft    many    of   them    are  matters  of  mere   personal 

iL'axcd.  preference.     The  underh'ing    princijjles    are 

two  :   see  that  there  is  close   contact  l)etween 

the  cambiums   of  cion  and  stock  ;   cover  the  wounded   surfaces  to 

ijrevent   evaporation  and  to  protect  the  ])arts  from  disease. 

On  larf'e  stocks  the  comiiKju  form  of  grafting   is   the   clelt-graft. 


/•/■; 
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Tile  stock  is  cut  off  and  s])lit  ;  and  in  one  (jr  both  sides  a  wedge- 
sliaped  cion  is  lirnily  inserted.  Fig.  265  sliou's  tlie  cion  ;  Fig.  266, 
the  cions  set  in  tlie  stock  ;  l"'ig.  267,  tlie  stock  waxed.  It  "will  be 
seen  tliat  tlie  lower  bud  —  that  Iving  in  the  wedge  — 
is  covered  by  the  wax  ;  but  being  nearest  the  food 
supph'  and  least  ex])osed  to  weather,  it  is  the  most 
likeh'  to  grow  ;   it  pushes  through  the  wax. 

The  uax  is  made  of  bees«'ax,  resin,  and  tallow. 
The  hands  are  greased,  and  the  wax  is  then  worked 
until  it  is  soft  enough  to  spread.  For  the  little 
grafting"  wliicli  an\'  school  would  chj,  it  is  better  to 
buy  the  wax  of  a  seedsman.  However,  gral  ting  is 
hardh"  to  be  recommended  as  a  general  school 
di\'ersion,  as  the  making  of  cuttings  is  ;  and  this 
account  (if  it  is  inserted  chiefl\' to  satisfy  the  general 
curiositv  on  the  subject.  l!ut  we  hope  that  now 
and  then  a  \(ningster  will  make  the  effort  for  him- 
self, for  nothing  is  more  exciting  than  to  make  a 
graft  grow  all  \)\  one's  self. 

('left-grafting  is  done  in  spring,  as  growth  begins. 
The  cions  are  cut  ]ire\ifuisl\',  when  perfecth'  dormant, 
and  from  the  tree  wliicli  it  is  desired  to  propagate. 
The  cions  are  kept  in  sand  or  moss  m  the  cellar. 
Finibs  of  \"aric)us  sizes  may  be  clett-grafted  —  from  one- 
lialf  inch  up  to  four  inches  in  diameter  :  but  a  diameter 
of  one  inch  is  the  most  convenient  size.  ,\11  the  lead- 
ing or  mam  branches  of  a  tree  toji  may  be  grafted.  If 
the  remaining  parts  of  the  toji  are  gradualh"  cut  away 
and  the  scions  grow  well,  the  entire  top  will  b e /",>  _5|<,,^  /■/,,. 
changed  over  to  the  new  "\-ariet\'  in  three  or  four  \'ears.  hiul  s<i  in 
Ea(  h   cion    nia\-  be    a  different  \ariet\'  ;   fuit  there    is  no    '''''  '"''f'''-'-'- 

difference  in  tlie  o[)eration  or  the    treatment  of  the  tree.     *"  "'-'■'  ./ 
11  1  T  ■  1  ,  n  a  i  u  r  a  I 

(  )n    A'oung    or    small    stocks,    like   nurser\'    trees,    the     ,._ 

cleft-graft     is   not    practicable,    and    a   different    form  of 

grafting  is  employed  ;   but  the  teai  her  «ill  not  care  to  be  confused 

\\'itli  further  details. 

\\'e  ha\e  seen  that   a   cutting  iiKU"  be  reduced    to   a    single  find  : 

so    may    a    cion.       If    tlie   fiud-cion    has  \'ery    little    or    no    wood 

attached,  and   is   inserteil    underneath   the  bark,    the   operation   is 

known  as  budding.      The  commonest  form  of  Ijudiling  is  shown  in 

Figs.  268,  269,  270.     This  is  the  method  known  as  shield-budding, 


/■>■-.  3-10.      71u- 
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because  the  bud,  witli  its  attached  bark,  is  sliield-shaped  (Fig.  268). 
A  'I'-shape  incision  is  made  in  the  stock,  and  under  the  bark  the 
bud  is  inserted  (Fig.  269)  ;  then  the  wound  is  tightly  Ijound  with 
soft  cord  or  bast  (Fig.  270).  Budding  may  1je  performed  whenever 
the  bark  will  "slip"  and  when  well  grown  buds  can  be  secured, — 
that  is,  eitlier  in  spring  or  late  summer.  It  is  usually  performed 
at  the  latter  season  ;  and  then  the  bud  does  not  throw  out  a  shoot 
the  same  season,  but  merely  grows  fast  to  the  stock. 
The  next  spring  it  throws  out  a  shoot  and  makes  a 
trunk  ;  and  in  the  meantime  the  stock  has  been  cut 
off  just  abo\-e  the  bud.  That  is,  tlie  bud-shoot  takes 
the  place  of  the  top  of  the  stock. 

Shield-lniddiug  is  performed  only  on  small  and 
young  stocks.  It  is  usually  exclusively  employed 
m  the  propagation  of  stone  fruits,  as  cherries, 
peaches,  plums,  apricots,  for  experience  lias  proved 
that  it  is  preferable  to  other  forms  of  grafting.  It 
may  also  be  ernploved  for  other  fruit  trees. 

How  is  a  neacli  tree  made?  In  1898  a  pit  or 
seed  is  sa\-ed.  In  the  spring  of  1899  it  is  planted. 
The  young  tree  comes  up  quickly.  In  August,  1899,  the  little 
stock  has  one  bud — of  the  desired  wariety  —  inserted  near  the 
ground.  In  the  s|)ring  of  1900  the  stock  is  severed  just  abo\e  the 
bud  :  the  bud  throws  out  a  shoot  which  grows  to  a  height  of  four 
or  si.x  feet  ;  and  in  the  fall  of  1900  the  tree  is  sold.  It  is  known 
as   a   vear-old  tree  ;   but  the  root  is  two  }-ears  old. 

How  is  an  apple  tree  made  ?  The  seed  is  saved  in  r898,  planted 
in  1899.  The  seedlings  do  not  grow  so  rapidly  as  those  of  the 
peach.  At  the  end  of  1S99  the}'  are  taken  up  and  sorted  ;  and  in 
the  spring  of  1900  tlie\'  are  planted.  In  July  or  August,  1900, 
they  are  budded.  In  the  spring  rif  1901  the  stock  is  cut  off  aliove 
the  Ijud  ;  and  the  bud-shoot  grows  three  or  four  feet.  In  1902 
tlie  shoot  branches,  or  the  top  begins  to  form  ;  and  in  the  fall  of 
1902  the  tree  may  be  sold  as  a  two-year-old,  although  most  per- 
sons prefer  to  buy  it  in  1903  as  a  three-year-old.  \\\  some  i)arts 
of  the  countrv,  jiarticularly  in  the  west,  the  little  seedling  is 
grafted  in  the  winter  of  1899-1900  in  a  grafting-room  ;  and  the 
youna;  grafts  are  set  in  the  nursery  row  in  tlie  spring  of  1900,  to 
complete  their  growth. 

I  liave  now  given  my  reader  an  elementary  lesson  in  horti- 
culture ;   but  I  shall  consider  it   of  little   avail   if   it   is   not   trans- 
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fornieil  into  practice  for  the  cliildren.  February  is  the  gardener's 
tinie  lor  the  starting  of  liis  ciitting-beds,  in  which  to  grow  plants 
for  tlie  summer  bloom.  Ask  the  children  to  bring  the  old 
geraniums  and  fuchsias  and  roleus,  and  other  favorites.  Keep 
them  in  a  warm  window  ;  cut  them  back  ;  see  that  they  are  well 
watered  ;  then  take  the  cuttings  when  the  time  comes.  The 
children  will  be  interested  to  watch  the  fortunes  of  the  different 
cuttings.  'rhe\'  will  be  interested  in  \'ergirs  couplet,  as  set  to 
rhyme  in  old-fashioned  Englisli  : 


Some  need  no  ro<it,  nor  doth  tl^e  (iardner  donlU, 
That  Sprigs  though  lieadlong   set,  will   timely  sprout. 


LEAFLET    XXXVIII. 


A   CHILDREN'S  GARDEN.* 

r.v  !..  n.  i;ailev, 

^|i^E  want  ever)-  school  child  in  the  State  to  groiv 
WW  a  few  plants.  A\'e  ^vant  e\-erv  one  of  them  to 
-',';■  learn  something  of  uhv  and  how  jilants  grow  ; 
Maf  and  the  best  and  surest  wav  to  learn  is  to  grow 
the  plants  and  io  watch  them  carefulh'.  V\'e 
want  everyone  to  become  interested  in  ever\'thing 
that  li\'es  and  grows.  It  does  not  matter  so  \'er\- 
■^  much  just  what  kinds  of  plants  one  grows  as  it  does 
that  he  grows  something  and  grows  it  tlie  best  that  he 
knows  how.  ^\'e  want  the  children  to  grow  these  jjlants 
for  the  lo\'e  of  it, —  that  is,  for  the  fun  of  it, —  hence 
we  propose  that  the}'  grow  flowers  ;  for  when  one  grows 
pumpkins  and  ]jotatoes,  and  such  things,  he  is  usually 
thinking  of  how  much  money  lie  is  going  to  make  at  the  end  of 
the  season.  Vet,  we  should  like  some  rivalr_\'  in  the  matter  in 
e\"ery  school,  and  we  tlierefore  projiose  that  a  kind  of  a  fair  be 
held  at  the  schoobhouse  next  September,  soon  after  school  begins, 
so  that  each  child  mav  show  the  flowers  which  he  has  grown. 
What  a  jolly  time  that  will  be  '. 

Xo\r,  we  must  not  try  to  grow  too  many  things  or  to  do  too 
much.  Therefore,  we  propose  that  you  grow  sweet  jieas  and 
China  asters.  I'hey  are  lioth  easy  to  grow,  and  the  seeds  are 
cheap.  Each  one  has  manv  colors,  and  everybod)'  likes  them 
Now  let  us  tell  vou  just  how  n'e  should  grow  them. 

/.  Tilt'  phu'i-\ — Xe\'er  put  them — or  any  other  flowers — in 
the  middle  of  the  lawn, —  that  is,  out  in  the  center  of  the  yard. 
They  do  not  look  well  there,  and  the  grass  roots  run  under  them 
and  steal  the  food  and  tlie  moisture.  I  aivi  sure  tliat  you  would 
not  like  to  see  a  picture  hungup  on  a  fence-])Ost.  It  has  no  back- 
ground, and  it  looks  out  of  place.  The  jiicture  does  not  mean 
anything  when   hung  in   such   a   spot.      In  the   same  wa)-,  a   flower 
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bcil  does  not  mean  an\'thing  wlien  set  out  in  tlie  center  of  a  lawn. 
'\\'c  must  ha\'e  a  liackground  for  it,  if  possible, —  a  wall  iqion 
"wliich  to  hang  it.  So  we  will  put  the  flower  bed  just  in  front  of 
some  bushes  or  near  tlie  liack  fence,  or  alongside  tlie  smokediouse, 
or  along  tlie  walk  at  tlie  side  of  the  house  or  in  the  l)ack  yard. 
'Idle  flowers  will  not  (nil\-  look  better  in  such  places,  but  it  will 
not  matter  so  much  if  we  make  a  failure  of  our  flower  l)ed  ;  there 
are  always  risks  to  run,  for  the  old  hen  may  scratch  up  the  seeds, 
the  cow  ma\'  break  into  the  vard  some  summer  night,  or  some 
bug  may  eat  the  ]ilants  up. 

Perha|is  some  of  tlie  children  ma\'  live  so  near  to  the  school- 
house  that  tliev  can  groi\'  their  plants  upcm  the  school  grounds, 
and  so  ha\'e  sweet  peas  and  asters  where  there  are  usually  docks 
and  smartweeds.  Grow  them  alongside  the  fence,  or  against  the 
scho(ddiouse  if  there  is  a  place  where  the  ea^•es  will  not  drip  on 
them. 

_'.  //('?i'  to  make  tJic  bcJ. —  .Spade  the  ground  up  deep.  Take  out 
all  the  roots  of  docks  and  thistles  and  other  weeds.  Shake  the 
dirt  all  out  of  the  sods  and  throw  the  grass  a"\\-ay.  Vou  may  need 
a  little  manure  in  tlie  soil,  es|iecially  if  the  land  is  either  \'ery 
hard  or  \er\-  loose  and  sand}'.  But  the  manure  must  be  \'ery  fine 
and  well  mixed  into  the  soil.  It  is  easy,  liowe\"er,  to  make  sweet 
pea  sdil  so  rich  that  the  plants  will  run  to  \'ine  and  not  bloom 
well. 

Make  the  bed  long  and  narrow,  but  not  narrower  than  three  feet. 
If  It  is  narrower  than  tins  the  grass  roots  will  be  likeh' to  run  under 
it  and  suck  up  the  moisture.  If  the  bed  can  be  got  at  on  both 
sides  It  may  be  as  «ide  as  fi\e  feet. 

Sow  the  seeds  in  little  rows  crosswise  the  bed.  The  plants  can 
then  be  w'eeded  and  hoed  easil)-  from  cither  side.  If  the  rcjws  are 
marked  b\"  little  sticks,  or  if  a  strong  mark  is  left  in  the  earth,  \-ou 
can  break  the  crust  between  the  rows  (with  a  rake)  before  the 
jilants  are  up.  'i'lie  rcMvs  ought  to  be  four  or  fi\-e  mcdies  further 
apart  than  the  width  of   a    narrow"  rake. 

J.  If 070  to  KhitiT  tlic  plants. —  I  wonder  if  )0u  lia\-e  a  watering- 
pot  ?  If  you  lia\-e,  put  it  where  you  cannot  find  it  ;  for  we  are 
going  to  water  this  garden  with  a  rake  I  We  want  ■\-ou  to  learn,  in 
this  little  garden,  the  first  great  lesson  in  farming, —  liow  to  save 
the  water  in  the  soil.  If  \q\\  learn  that  much  this  suiiinier,  )'ou 
will  know  more  than  many  old  fanners  do.  You  know  that  the 
soil  is  moist  in  tlic  spring  when  i,-()u  plant  the  seeds.     Where  does 
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this  moisture  go  to  ?  It  dries  up, —  goes  off  into  the  air.  If  we 
eould  co\'er  up  tlie  soil  witli  something,  \ve  should  prevent  the 
moisture  from  drying  up.  Let  us  cover  it  with  a  layer  of  loose, 
dry  earth  !  ^Ve  will  make  this  covering  by  raking  the  hed  e\-ery 
few  days, —  once  e\-er}'  «'eek  an)-wa)',  and  oftener  than  that  if  the 
top  of  the  soil  liecomes  hard  and  crusty,  as  it  does  after  a  rain. 
Instead  of  pouring  water  on  the  bed,  therefore,  we  wdll  keep  the 
moisture  in  the  bed. 

If,  liowe\-er,  the  soil  becomes  so  dry  in  spite  of  you  that  the 
plants  do  not  thri\-e,  then  water  the  bed.  Do  not  sp)  inkle  it,  but 
water  it.  Wet  it  clear  through  at  e\-ening.  Then  in  the  morning, 
when  the  surface  begins  to  gjt  dry,  begin  the  raking  again  to 
keep  the  water  from  getting  away.  Sprinkling  the  plants  e\'ery 
day  or  two  is  one  of  the  surest  ways  to  spoil  them. 

4.  ]VIicii  aiiJ  ho'ai  /(>  Si'iL'. —  The  s\Neet  peas  should  be  put  in 
just  as  socm  as  the  ground  can  be  tlug,  e\'en  liefore  frosts  are 
jjassed.  Yet  good  results  can  be  had  if  tlie  seeds  are  put  in  as 
late  as  the  loth  of  i\Ia\'.  In  the  s«eet  pea  garden  at  Cornell  last 
year,  we  sowed  the  seeds  on  the  20th  of  Ai)riL  This  was  about 
right.  'Idle  year  before,  we  so^'ed  them  on  the  30th.  If  sown 
very  carl\-,  they  are  bkely  to  bloom  better,  liut  they  may  be  gone 
before  the  middle  of  September,  'i'he  lilooming  can  lie  much 
prolonged  if  the  flowers  are  cut  as  soon  as  they  begin  to  fade. 

riant  sweet  peas  deep, —  two  or  three  or  sometimes  e\"en  four 
inches.  Wdien  the  plants  are  a  few  inches  high,  pull  out  a  part 
of  them  so  that  they  \\dll  not  stand  nearer  together  than  six  inches 
in  the  row.  It  is  a  good  [dan  to  sow  sweet  jjeas  in  double  r(j«'s, — 
tliat  is,  put  two  ro^ys  only  five  or  si.\  inclies  apart, —  and  stick 
the  brush  or  place  the  chicken-«-ire  su[)i)ort  between  them. 

China  asters  may  be  sown  from  the  middle  of  May  to  the  first 
of  June.  In  one  large  test  at  Cornell,  we  sowed  them  the  4th  of 
June,  and  had  good  success  ;  but  this  is  rather  later  than  we 
would  ad\ise.  The  China  asters  are  autumn  flowers,  and  they 
should  be  in  their  prime  in  September  and  early  October. 

Sow  the  aster  seed  shallov.-, —  not  more  than  a  half  inch  deep. 
The  tall  kinds  of  asters  should  ha\-e  at  least  a  foot  between  the 
plants  in  the  row,  and  tlie  d\\'arf  kinds  si.\  to  eight  inches. 

Sometimes  China  asters  ha\-e  rusty  or  yellow  spots  on  the 
undersides  of  their  lea\'es.  This  is  a  fungous  disease.  If  it 
appears,  haxe  your  father  make  some  ammoniacal  carl)onate  of 
copi^er  solution  and  then   s]jray  them    with   it  ;   or   liordeau.v   mix- 
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ture  will  do  just  as  well  or  hL-tter,  oul)'  that  it  discolors  the  leaves 
and  flowers. 

J.  ir//ii/  -varieties  /a  c/ioose. —  In  the  first  place,  do  not  plant 
too  nuicli.  A  garden  which  looks  \ery  small  when  the  pussy 
willows  come  out  and  the  frogs  begin  to  peep,  is  [jretty  big  in  the 
hot  da\"s  of  Tulv.  A  garden  four  feet  wide  and  twenty  feet  long, 
Iralf  sweet  peas  and  half  asters,  is  aljout  as  big  as  most  boys  and 
girls  will  take  care  of. 

In  the  ne\t  jilace,  do  not  get  too  uian\-  \-arieties.  h'our  or  fn-e 
kinds  each  of   i)eas   and   asters   will   be   enough.      J-!u\'    the   named 


\V.«  ill   ' 

T'V;'-.  3j/,  ./  iluDip  of  weeds  in  liw  eerner  by 
the  lu'ie^e , —  niot]ier%eoylli  and  l^ir^i jiia  eeeepei'. 
Ilo-.e  /rellv  Hiey  are  ! 

varieties, —  tliat  is,  those  of  known  colors, —  not  the  mixed  packets. 
If  you  are  ver)-  fond  of  reds,  then  chcjose  the  reddest  kinds  ;  but 
it  is  well  to  put  in  at  least  three  colors.  The  \arieties  which 
please  }"oii  ma\"  not  ]ilease  me  or  "\-our  neighbor,  so  that  I  cannot 
advise  yon  what  to  get. 

Of  China  asters,  the  Comet  type  —  in  \arious  colors  —  will  ijrcb- 
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ably  give  tlie  most  satisfaction.  They  are  iiujstly  large-growing 
kinds.  Other  excellent  kinds  are  the  Perfection  and  Peony- 
flowered,  Semple  or  Branching,  Chrysanthemum-flowered,  Wash- 
ington, Victoria,  and,  for  early,  Queen  of  the  Market.  Odd 
varieties  are  Crown,  (rerman  Quilled,  Victoria  Needle,  and 
Lilliput.  Yery  dwarf  kinds  are  Dwarf  Bouquet  or  Dwarf  Cerman, 
and  Shakespeare. 

One  of  the  chief  merits  of  the  China  aster  is  the  lateness  of 
bloom,  allowing  the  flowers  to  lie  used  in  the  schools  after  they 
open  in  the  fall.  An  excellent  flower  for  sowing  during  May  is 
the  common  annual  Phlox  {P/i/ox  DnimmoiuUi  of  the  catalogues). 
Poppies  are  also  satisfactory,  but  the  flowers  do  not  last  long. 
Petunias  are  excellent  and  Balsams,  Clarkias,  Coreopsis  (or  Calli- 
opsis).  and  Zinnias  may  be  sown. 

Now,  let  us  see  how  many  bo)'s  and  girls  in  New  \'ork  State 
will  raise  sweet  peas  and  China  asters  this  year  !  And  we  should 
like  them  to  write  us  all  about  it. 
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A   HILL   OF   POTATOES. 


Bv   I.    1'.   ROBERTS, 

LANT  a  hill  ut  potatoes.  You  can  do  it 
in  the  school-room.  Plant  in  a  bo.\  or 
a  flower-pot.  Keep  tlie  bo.\  warm,  and 
do  not  let  the  soil  dry  out.  Plant 
Avhole  tubers  and  pieces  of  tubers.  Plant 
pieces  of  \'arious  sizes.  Plant  some  tliat 
have  no  "eyes."  Plant  shallow  —  so 
that  the  tuber  is  just  co\'ered  \vitli  soil 
—  and  deep.      Watch  the  results. 

.Ml  plants  are  abundanth'  supplied 
with  means  for  reproducing  their  kind  :  some  by  seed,  some  by 
multiplication  at  the  crown  or  base  or  li_\'  roots,  others  bv  means 
of  underground  stems  ;  and  some,  as  the  potato,  ha\e  two  or 
more  means  ol  reproduction.  In  its  wild  or  partially  improved 
stale  the  potato  is  abunda".tl}'  supplied  H'ith  fruit,  ''seed  balls," 
borne  on  the  top  of  the  stalks.  The  seeds  of  a  single  ball  will 
olten  produce  many  ^-arieties  of  potatoes  ;  but  thev  (.annot  be 
depended  upon  to  reproduce  the  parent  stock.  Farmers  seldom 
attempt  to  raise  ])otatoes  from  the  seeds  ;  \\dien  they  do  it  is  for 
the  [nirpose  of  securing  new  \arieties.  The  common  method  of 
reprodu(.:tion  is  to  plant  a  part  or  all  of  an  enlarged  underground 
stem,  that  is,  a  part  of  the  "  jiotato  "  nr  tuber. 

\\  iien  the  soil  is  reasonabi)'  ])orous  ami  fertile,  a  strong  root 
may  start  at  the  seed-piece  and  descend  more  or  less  directly  into 
the  sulisoil.  In  most  cases,  howe\"er,  the  roots  spread  laterally. 
'Phis  is  a  good  illustration  of  how  jdants  ma\-  -wirN'  in  their  root 
habits  in  order  to  adapt  themseh'es  to  their  enxironment.  Notice 
"where  the  roots  form  on  the  plants  )-ou  are  grouing.  Pe^v 
farmers  know  where  thc\-  lorm.  Distinguish  the  true  or  feeding 
roots  from  the  underground  stems.  Determine  how  many  tubers 
form  on  each  undergnnind  stem  Dig  up  a  hill  of  potatoes  from 
the  garden  before  school  chjses. 
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A  single  e\e,  witli  a  portion  of  the  tuber  attached  to  furnish 
nourisliment  to  tlie  hud  until  sustenance  can  he  secured  from 
newly    formed    rootlets,    ma)-    produce    one,    occasionally    more. 


J^h- 


UuJ:T;:;round  part  of  pofalo  plant  iii  . 


strong  upright  stems.  A  most  interesting  study  of  manifold  reiiro- 
duction  may  l]e  made  c\'en  in  tlie  ^^■inter  time  liy  planting  in  a 
fertile   soil   a  juece   of  potato   containing  a  single   eye   (Fig.    273)- 

As  soon  as  the  rootlets  hegm  to  start, 
di^'ide  eaclr  eye  and  jnece  into  two 
parts  and  re-plant.  In  a  few  days 
after  the  rootlets  have  again  started, 
divide  the  two  pieces  into  four  and 
re-].)lant.  This  operation  may  be  per- 
formed again  and  again,  until  manv 
plants  suitaljle  for  transplanting  in 
the  open  may  lie  secured  from  a  single 
eye. 

Demonstrate  that  the  potato  con- 
tains starch.  This  can  lie  done  hv 
a[)plving  a  droj)  of  dilute  iodine  to  a  freshly  cut  surface  of  the 
tuber  :  the  starcli  grains  turn  bluc-bhu  k.  Fi\'e  cents'  M-orth  of 
iodine  juirchased  at  the  drug-store  \\\\\  be  sufficient  for  manv 
tests.      I\)ilute    it    about    one-half  «ith   water.      This   starch    after 
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being  changed  to  sugar,  .supplies  the  young  phmt  with  nourish- 
ment. Dig  up  the  i)ieces  you  have  phmted  and  see  whicli  start 
first,  shoots  or  roots. 

The  "potato"  is  an  enhirged  underground  stem  proxided  with 
numerous  buds  similar  to  those  on  the  stems  of  plants  above 
ground.  These  buds  are  placed  spirally  on  the  underground 
Stem  or  tuber  with  a  considerable  degree  of  uniformity.  As  on 
the  stems  of  other  plants,  the  buds  are  less  numerous  and  weaker 
at  the  base  and  most  numerous  and  \'igorous  at  the  top  or  upper 
end.  (_)n  a  smooth  well  developed  long  potato,  the  sihral  arrange- 
ment of  the  buds  may  be  illustrated  1))'  sticking  a  tooth-pick  or 
l)in  in  each  eye,  beginning  at  the  base  or  stem  end,  and  connecting 
the  pins  with  a  string  (Fig.  274). 


/■'/;■"■   -74-      IToii'  /,•  ilhislrali   Ihc  spiral  ari'aif^\wiiiiil  of  Ih,- 
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Now  that  we  have  seen  the  potato  gr(jwing  in  the  school-room, 
some  information  may  be  gi\'en  respecting  its  treatment  in  the 
field  as  a  crop. 

Potatoes  are  easily  raised,  even  under  atlverse  conditions, 
although  thev  res])Oud  quickly  to  superior  fertilitv  and  tillage. 
The  a\'erage  }-icld  in  the  United  States  during  the  last  ten  years 
was  76.6  bushels  an  acre,  although  from  three  to  four  hundred 
bushels  an  acre  are  not  uncommon  under  sui)erior  tillage  wdien 
soil  and  climate  are  at  their  best. 

The  area  devoted  to  potatoes  during  the  last  decade  w^as  two 
and  a  half  million  acres  annually.  Potatoes  do  best  on  a  moder- 
ately moist  and  deep  soil  and  in  a  climate   relati\-el\'  cool. 
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Siiii'c  tlie  period  u(  grdHtli  is  short,  \ar\inL;  from  tliree  to  live 
months,  thf\-  shouhl  lie  phinted  in  soil  wliiih  lias  an  alnindance 
of  rt-adih-  a\ailalile  plant-food.  Notice  in  Fig.  272  that  most  of 
the  underground  stems  which  have  produced  potatoes  leave  the 
main  stem  about  four  inches  lielow  the  surface  and  liut  a  short 
distance  abo\-e  the  seed-piece.  This  suggests  that  the  seed  should 
be  planted  about  four  inches  deep.  'I'o  produce  three  hundred 
bushels  of  potatoes  reijuires  the  exhalation  of  (jver  three  hundred 
tons  of  water  :  therefore  water  or  moisture  is  of  quite  as  much 
imjiortance  in  securing  large  yields  as  plant-food. 

It  is  liest  to  prepare  the  land  deeply,  to  plant  deep,  and  then  to 
practice  nearly  or  quite  le\'el  culture.  The  practice  of  hilling  uj) 
potatoes,  so  common  in  most  parts  of  the  country,  is  to  be  dis- 
couraged, usualh",  because  it  is  wasteful  of  moisture  and  the  tubers 
do  not  groH"  in  tlie  coolest  part  of  the  soil.  For  very  early 
]iotatoes,  hilling-up  mav  be  allo«-able.  ddll  the  soil  "\-ery  often  to 
sa\e  the  moisture.      I'dr  the  philoso|)h\-  of  this,  see  Leaflet  Xo.  IX. 

Not  infrequeiith"  the  ]iotat(;  is  seriouslv  injured  by  blights 
wdiich  altai  k  the  lea\-es.  'Jdie  earb-  blight,  wliii  h  usually  appears 
in  lune,  ni,i\"  destro\'  some  of  the  foliage,  thereli\'  checking 
growth.  The  late  blight,  \\diich  also  attacks  the  foliage,  is  far 
more  serious.  It  differs  little  in  outwartl  ajipearance  from  the 
earh'  bliglit.  In  rare  cases  the  \ines  are  so  seriouslv  injured  that 
no  ]iotatoes  are  formed,  'i'he  potato  rot  or  blight  did  great 
damage  t(j  the  pijtato  in  mam'  localities  in  the  L'nited  States  in 
1845.  In  iS_(6  the  blight  appeared  in  Ireland  and  \irtually 
destro\xHl  the  entire  cro]i.  before  this  date  the  potato  had  l)ecome 
the  chiel  food  supplv  of  the  peasantr\'.  The  cultivation  of  oats 
as  a  food  crcip  had  been  unnersal  before  the  introduction  of 
the  potato,  luit  (jats  furnished  so  little  food  on  a  gi\"en  area  as 
com|)ared  to  the  potato  that  the  (.■ulti\"ation  of  them  at  the  time  the 
blight  appeared  had  been  ^"er\■  largeh'  abandoned.  The  loss  of 
the  potato  croji  produced  widespiread  famine.  'I'hc  most  con- 
ser\ati\e  estimate  ot  the  numbers  who  perished  for  want  of  food 
or  b\"  disease  caused  bv  a  meager  diet  of  unhealth\'  and  innu- 
tritions food  IS  set  do«'n  at  si.x  hundred  thousand  during  the  two 
\cars  of  the  potato  blight.  This  disease  was  not  so  destructi\'e 
in  1S47  as  in  184(1  ;  and  b\"  1848  it  had  \urtualh"  disappeared.  Some 
one  has  said  that  if  (Ire. it  liritain  had  e-\i"iendetl  one  dollar  for 
iiuestigating  the  diseases  of  piotatoes  where  she  had  spent  a  thou- 
sand dollars  for  perfecting  the  engines  of  war,  tJK.-  terrible  famine 
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miglit  have  lieen  a^'t-rted.  We  now  think  it  a  relatively  easy  matter 
to  keei)  tlie  bliifln  in  cheek  by  thorough  S|ira\ing  with  Bordeaux 
mixture. 

How    rHF.   Poi'Ai'ij   Has  lii'.F.N   Imi'Rovi'J), 

All  plants  ha\-e  their  origin  in  ]jre-e\isting  plants.  While  the 
young  plant  is  always  similar  to  the  one  from  which  it  was  derix'ed, 
it  is  never  exactl)*  like  its  parent  in  every  detail.  This  arises  from 
the  fact  that  all  of  the  conditions  under  whicdi  the  parent  plant 
and  its  ol'fspring  grow  are  ne\-er  exacth-  alike.  The  \-ariations  or 
differences  in  the  i)lants  are  usuall)-  exceedingly  small  in  a  single 
generation  ;  but  occasionally  they  are  wide,  in  which  case  they 
are  called  "sports"  and  are  usuall)-  difficult  to  perpetuate.  If 
successi\-e  generations  of  plants  are  reared  under  continuously 
improved  conditions,  there  will  be  a  continuous  and  accumulating 
\-ariation  from  generation  to  generation,  which  in  time  may  come 
to  be  SI)  great  as  to  make  it  difficult  to  discover  a  marked  simi- 
larity between  the\\ildand  the  cultivated  forms  of  the  same  plant. 

When  conditions  are  undisturbed  by  man  there  is  found  to  be 
a  fierce  struggle  for  existence.  The  hardiest  or  those  best  suited 
to  the  conditions  preponderate,  and  this  without  an\'  reference 
to  the  wants  of  mankind.  The  farmer  steps  in  and  selects  those 
plants  which  give  promise  of  being  most  useful  or  most  beautiful 
and  then  decreases  or  eliminates  the  struggle  for  these  selected 
[ilants,  b_\-  destroying  the  plants  which  are  least  desirable,  by  ferti- 
lizing and  tilling  the  soil,  b\'  conserving  moisture,  and  by  improv- 
ing the  jdiysical  conditions  of  the  land,  thereby  making  it  more 
comfortable  for  the  plants  which  he  has  chosen.  The  selected  or 
"  impjroved  "  plant,  by  reason  of  being  more  comfortable  and 
better  nourished,  tends  to  vary  in  one  or  more  directions  from 
the  wild  and  unimproved  types.  "Whenever  these  variations  tend 
towards  greater  ])roductiveness,  better  (piality  or  enhanced 
beaut}',  selection  is  again  made  of  such  specimens  as  gi\'e  promise 
of  supplying  the  wants  and  gratif\"ing  the  desires  of  civilized 
man.  The  bettered  conditions  of  the  plant,  b\'  reason  of  man's 
effort,  do  not  usually  result  in  producing  like  variation  along  all 
lines.  (Jne  part  of  the  plant  as  the  tlower,  the  fruit,  or  tlie  stem, 
varies  more  than  the  other  parts.  All  this  temls  to  break  up  a 
single  type  or  stock  into  many  varieties.  There  are  hundreds  of 
\'arieties  of  potatoes  all  traceable  to  a  single  wild  species.  The 
kind  and  quantit)'  of  nourishment  supplied  pla)-s  the  uKjst 
important  part  of  any  single  factor  in  producing  \-ariation. 
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Tlie  general  cliaracter  of  tlie  ciiltivateil  potato  plant  as  to  leaf, 
stem,  r(ji)t,  and  haljit  of  growth,  is  virtnalb:  the  same  as  the  wild 
])lant,  \'ariation  having  been  directed  and  accentuated  along  the 
line  of  increasing  the  size  and  ipialit)'  of  the  underground  tubers. 
This  haliit  of  producing  enorniouslv  enlarged  underground  stems 
has  been  operating  so  long  tluit  the  plant  has  inherited  the  power 
of  transmitting  this  acquired  f[ualit}'  to  the  succeeding  ])lants. 
The  most  impro\-ed  \'arieties  seldom  produce  seed  balls,  because 
growth  has  been  directed  so  largely  toward  enlarging  and  niul- 
tipl\"ing  the  tubers.  })y  selecting  tuljers  with  shallow  buds  or 
eyes  and  a\Tjiding  those  \\'ith  deep,  sunken  eves,  \-arieties  ha\'e 
been  ]iroduced  with  few  eves  or  liuds,  and  these  set  not  in  deep 
indentations  but  nearl)-  e\'en  witli  the  surface  of   the   potato. 


As  a  school-room  subject,  the  potato  is  not  verv  tractable,  unless 
we  studv  nierelv  the  tubers.  If  the  school  is  in  session  in  summer, 
the  groHung  plant  ma\'  be  hail.  Then  it  will  lie  found  to  be  an 
interesting  and  profitable  exercise  to  set  the  children  at  the 
])roblem  of  determining  the  root-s)-stem  of  the  jxitato  plant.  How 
do  the  roots  look?  1  )oes  the  plant  ha\'e  a  ta])-root,  or  do  the 
roots  s]iread  bueralb'?  ,\re  the  tubers  borne  on  roots?  ()r  (jn 
underground  stems'  \\'h\-  drj  \-ou  think  so?  1  )oes  the  tul)er 
terminate  the  liranch  'f  W'lnat  relation,  in  position,  do  the  tuber- 
bearing  branches  bear  toother  jiarts  of  the  underground  S3"stem  ? 
])o  \"ou  think  that  the  tuber-bearing  branidies  aid  in  colle(~ting 
footl  frinn  the  sod  ? 

The  top  of  the  plant  mav  be  studied  in  tlie  same  spirit, — 
bran<'hing,  lea\"es,  llowers,  berries. 

If  the  growing  plant  cannot  l)e  had,  stud\'  tubers.  Compare  as 
to  size,  sha]ie,  cidor,  (haracter  of  eves,  whether  scalibv  or  smooth. 
Use  them  as  objects  in  drawing. 

riant  tubers  in  tlie  school-room, in  bo.xcs  or  llower  pots.  This 
Leallct  will  suggest  some  interesting  (jbserwitions. 

How  important  is  tlie  potato  crop  in  the  State  and  nation  ?  The 
pupil  can  use  his  mathematics  here. 


LEAFLET    XL. 


THE    HRPATICA.* 


r,v   AXXA   li()'rsi''(>RI)   COMSTf^C'K. 


children  are  always  especially  interested  in  the 
wild  flowers  in  spring,  I  have  thought  best  to 
study  a  few  of  the  woodland  bhjssonis.  The 
wonderful  ])rocesses  of  plant  life  are  as  well 
shown  in  these  as  in  any.  The  liepatica  is 
among  the  first  which  greets  us  in  the  s|)ring, 
and  we  will  study  this  first. 
There  are  se\-eral  wa_\-s  of  getting  a<-4uainted  with  a  plant  :  one 
is  to  go-a-\'isiting,  and  another  is  to  in\'ite  the  plant  to  our  own 
home,  either  as  guest  on  the  window-sdl,  or  as  a  tenant  of  the 
garden.  "When  we  visit  the  hepatica  in  its  own  haunts  it  is  usually 
with  the  longing  for  spring  in  our  hearts  that  awakens  with  the 
first  warm  sunshine  and  which  is  reall\-  one  of  the  subtlest  as  well 
as  greatest  charms  of  living  in  a  climate  that  has  a  snowv  winter. 
As  we  thread  our  way  into  the  sodden  woods,  avoiding  the 
streams  and  puddles  that  are  little  glacial  rivers  and  lakes  from 
fast  disappearing  snow-drifts  still  heajicd  on  the  nortlr  sides  of 
things,  we  look  eagerl\-  for  signs  of  returning  life.  The  e\"e 
slowly  differentiates  from  the  various  shades  of  brown  in  the  floor 
of  the  forest  a  bit  of  pale  blue  or  pink  purple  that  at  first  seems  as 
if  it  were  an  optical  delusion  ;  but  as  we  look  again  to  make  sure, 
lo  1  It  is  the  hepatica.  There  it  is,  rising  from  its  mass  of  purple 
brown  lea\-es,  lea\"es  that  are  alwa\-s  beautiful  in  shape  and  color 
and  suggest  patterns  for  scul[)ture  like  the  acanthus  or  tov  rich 
tapestries  like  the  palmdeaf  in  the  ()rient.  There  the  bra\'e 
little  flower  stands  with  its  face  to  the  sun  and  its  liack  to  the 
snow-drift  and  looks  out  on  a  gray  firown  world  and  nods  at  it 
and  calls  it  "  good." 

It  is  when  the  hepatica  is  our  guest  that  we  ha\-e  a  better 
opportunity  for  studying  its  form  and  features.  Take  up  a 
hepatica  root  in  the  fall  and  ]jot   it   and    place   it    in  a   cool   cellar 
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until  March  i.  'i'lien  gi\-e  it  light,  warmth,  and  moisture  on  vour 
table  and  see  how  giadl\-  it  «'ill  blossom  and  tell  its  secrets.  Or 
perhaps  it  we  are  not  sufticienth'  forehanded  to  get  the  rcjot  in 
the  fall  we  can  get  it  during  a  thaw  in  March  «dien  we  go  foraging 
tor  s])ring  teelings  m  uanter  woods. 

When  firialb"  a  ])nd  has  uik  iiddled  and  lifted  itself  into  a  llower, 
it  will  tell  us  the  stor)-  of  lea\-es  in  different  disguises,  and  we 
ma\'  be  able  til  notice  whether  the  pollen  ripens  and  is  all  dis- 
tributed wlien  the  lhn\'er  begins    to   fade    ami    fall.      We   nia\'  note 


//,/■;//, 
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also  the  number  of  seeds  and  e.xamine  one  of  them  with  a  lens. 
It  is  tthat  the  botanists  call  an  akene,  wlii(  h  simpl)-  means  just 
one  seed  with  a  tight  emehipc  about  it.  We  ha\-e  a  careless  habit 
of  lorgetting  all  about  plants  after  their  blossoms  fade  unless 
their  fruits  or  seed  are  good  to  eat  or  good  to  look  at.  This  is  as 
inconsistent  as  it  would  be  to  lose  all  interest  in  the  farm  before 
the  fields  were  ]danted.  .\fter  the  flower  is  gone  the  plant  must 
mature  its  seeds  and  somehow  must  sow  them       \\'e  will  stud\-  the 
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he])atica    through    ihe   sLimuit-r   ami    autumn,   for   \vc    must    know 
what  is  happening  to  it  every  month. 


QljI'Isiioxs    Conlkkxixg     iiii.;    Hepatica    -ro    i;i'.    Answf.rkd 
During   March   and  April. 

1.  In  what  situations  are  the  hepaticas  found  ? 

2.  How  does  the  hepatica  prepare  for  the  winter  and  store  up 
energ\-  tor  blossoming  early  in  the  spring? 

j.  How  early  do  you  find  blossom  buds  down  in  the  center  of 
the  plant  ?     Did  you  e\-er  look  for  these  buds  in  the  fall  ? 

4.  Do  the  flowers  come  out  of  the  crown  bud? 

5.  Are  the  lea\'es  that  come  up  late  in  the  spring  as  fuzzy  when 
they  first  appear  as  those  that  come  up  early  ? 

6.  Make  out  as  complete  a  life-history  of  the  lie])atica  as  you 
can, —  how  it  sows  itself,  wliere  it  grows,  how  long  it  lives,  with 
what  plant  it  keeps  company. 


LEAFLET    XLI. 


JACK-IN-THE-PULPIT.* 

Il\-    AXXA    liOTSFOl^I;    CtJ.MSTOCK. 

'  [ack-in-lhu-1'ulpit  preaclics  lo-ilay 
Under  the  grueii  trees,  just  ()\'er  tlie  way. 
Squirrel  aiul  shiil;  sj-iarmw  liit^li  on  their  pcrell 
Hear  tlie  sweet  lily  bells  ringing  tu  cluireli. 
Come,  hear  w  hat  his  re\"erence  lises  tn  sa)". 
In  his  Inw,  painted  pulpit  this  calm   Sabbath  day. 
Fair  is  the  canopy  over  him  seen. 

Penciled  by  nature's   hand,  black,  lirown,  and  green. 

J     a.    W'lulticr. 


Fi;^.   2t6.     Jack-iii-llu-l'iilj'il. 
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It  one  time  or  another,  jierhaps  all  of  us  are 
given  to  the  belief  that  all  flowers 
blossom  for  our  especial  enj(.)yment. 
It  is  hard  to  think  Ijack  for  a  thousand 
"\-ears  and  imagine  hepaticas  blooming 
on  our  New  York  hills  ;  \-et  no  doubt,  the\-  blossomed  then  in  far 
greater  numbers  than  the)'  do  to-day.  Manv  of  our  nati\'e  plants 
lilayed  their  part  in  sustaining  the  li\'es  of  the  native  Americans, 
and  that  little  ])reacher,  Jack-in-the-pulpit,  was  a  turnip  long 
before  he  was  a  preacher.  Indian  turnip  was  his  name  in  the  days 
of  our  ancestors  because  the  Indians  boiled  his  bulb-like  root  and 
the  rijie  berries,  tlius  making  them  a  less  jjejjperv  and  a  more 
palatable  food. 

The  St.  Xicholas  Magazine  was  for  s(j  man\'  rears  the  organ 
through  whicli  lack  jjreached  so  many  sermons  t(.)  chddren  all 
o\"er  our  land  that  he  is  e\'en  to-da\'  one  of  the  best  hjved  of  the 
woodland  flowers.  W'hittier,  i)i  his  "Child  Life,"  and  l.uc\'  Larcom 
ha\e  botli  celebrated  |ack-in-the-pulpit  in  song,  and  these  verses 
should  be  gi\en  to  tlie  children  «  hen  the\'  are  studying  tlie  habits 
of  this  interesting  plant. 

(ack-in-thc-inilpit  is  a  wild  cousin  of  the  over-civilized  calla 
lil\-.  It  is  interesting  to  stud)'  tire  way  the  flowers  resemble  each 
other,  and  this  \'ou  and  the  (diildren  will  be  aljle  to  study  for 
yourseb'es.  It  will  teach  vou  that  the  showy  ]iarts  of  a  blossom 
nia)'  be  niereh'  a  jjrotection,  and  an  advertisement  for  the  true 
llower  liidclen  within. 


Qf  EST  Kins    CONCEkXIXG    J  .VCK-IX-TH  E- Pu  El'IT. 

1.  \\here  do  you  find  this  plant,  in  dr\-  or  in  wet  hjcations  ? 

2.  What   is   the  siiape   of   the  root  ?      Is  is  pleasant  to  the   taste  ? 

3.  }I(.)W   do   the   lea\'es   look   when   the\-   first   apjiear   al)c\'e   the 
ground  ? 

4.  How   far  are  the   lea\'es  developed  when  the  flowers  appear? 

5.  Does  the  tij)  (.)f  the  hood  fold  over  at  first  ? 

6.  Do  vou  see  a  resemblance  to  the  calla  lih'  when  \'ou  bend  the 
tip   of   the  hood  backward  ?     Compare  or  contrast  the  two  [ilants. 

7.  How   many   leaves   has   Jack-in-the-pulpit  ?     Are  the)'  simple 
or  com|iound  ? 

8.  \\'hat  are  the  colors  of  the  "  pulpits  "  in  )()ur  localit)'  ? 


LEAFLET    XLII. 


INDIAN   CORN.* 


P.Y   AXXA   IlDTSFORIi  COMSTOCK. 


"  Uai/ .'  Ha-Wtii-iii-vii  '  Listen  loitli  open  ears  to  tlie  li'orJs  of  thy 
people.  Co/I  till  lie  to  listen.  ]\'e  thaiil;  our  inof/ier  eartli  ivliieli  sustains 
IIS.      Jl'e  tliank  tlie  winds  wliicli  liavc  banislied disease.      We  tlianlz  He-no 

for  rain.  ]Ve  thank  the  moon  and  stars  whieli  give  lis  light  wlien  the 
sun  has  gone  to  rest.  JJ'e  tliani;  the  sun  for  warintli  and  liglit  />y  day. 
A'eep  us  from  evil  -ivaxs  that  the  sun   max  never  Jiide  Iiis  face  from    us 

for  shame  and  leave  us  in  darkness.  JJ'e  thank  thee,  oh,  mighty 
Ha--iLieii-ni-yii  that  loe  still  live.  JVe  thank  thee  that  thou  hast  made 
our  earn  to  grow.  Thou  art  our  ereator  and  our  good  ruler,  thou  canst 
do  no  evil.      Everything  thou  doest  is  for  our  happiness." 

^  HUS  ]jra)-ed  the  Iioquois  Indians 
when  the  corn  )iad  ripened  on 
the  hills  and  valleys  of  New  York  State 
long  before  it  was  a  state,  and  even  before 
Columbtis  had  turned  his  ambitious  prows 
westward  in  quest  of  the  Indies.  Had  he 
fiumd  the  Indies  with  their  wealth  of  fabrics 
and  spices  he  would  ha\'e  found  there 
nothing  so  valuable  to  the  world  as  has 
proved  this  golden  treasure  of  ripened  corn. 
The  (jrigin  of  Indian  corn,  or  maize,  is  shrouded  in  mystery. 
Tiiere  is  a  jdant  which  grows  on  the  tablelands  of  Mexico  which 
is  possibly  the  original  s|)ecies,  but  so  long  had  maize  been  cul- 
tivated \))-  the  American  Indians  that  it  was  thoroughly  domes- 
ticated when  America  was  discovered.  In  those  early  days  of 
American  ccdonization  it  is  doubtful,  says  Professor  John  Fiske, 
if  our  forefathers  coidd  have  remained  here  had  it  not  been  f(jr 
Indian  corn.  No  plowing  nor  even  clearing  was  necessarj-  for 
the  sui:cessful  raising  of  this  grain.  The  trees  were  girdled,  thus 
killin<'    their    tops    to    let    in     the    sunlight  ;   the    rich    earth    was 

*IIome  .Xaturc-Slii.'.y  C.nirSL-,   \'ol.  IV,  X  j.  32,  May,  i()03. 
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scratclifiT  a  little  witli  a  ])rimiti\-e  tool  and  the  seed  put  in  and 
eovered  ;  and  tlie  plants  that  grew  therefrom  took  (.are  of  thcm- 
seh-es.  If  the  pioneers  had  l)een  obliged  to  de])end  alone  upon  the 
wheat  and  r5-e  of  Europe  which  would  onh'  grow  wdth  good  til- 
lage they  might  have  starved  before  they  had  gained  a  toothold 
on  our  forest-co\-ered  shores.  A\'hile  maize  has  never  been  a 
popular  grain  in  European  countries  outside  of  the  southermost 
parts,  yet  on  the  great  continents  of  Africa  and  Asia  it  was 
welcomed  from  tlie  first,  and  is  now  largely  grown.  It  has  ripened 
for  so  many  centuries  on  the  slopes  of  the  Himalayas  that  if  )'0u 
were  to  ask  one  of  the  nati\-es  to-day  how  long  it  had  grown  there 
he  would  answer  )Tiu  "  alwavs." 

It   is    fitting  that  a  grain  which    is   so   peculiarly  adapted   to   be 
tlie    aid    and    support    of    a    great    civilization 
3_     should  grow  iqion  a  jjlant   of    such   dignity  and 
_  V     beauty   as   is   the    maize.      The   perfect   propor- 
tions  of  the  slender  stalk  to  the  long  gracefully 

\f'y     / //fjll ^      cur\-ing    lea\es  ;    the    plumed    tassels    swaying 

V,1  and  flowing   to   every  Iireeze  and  sending  their 

fJii-i-L^.. i     pollen    showers    to    the  \\'aiting  skeins   of    silk 

[\yi'Jf  hidden    Iielow  ;   the   rip)ened   ear  with  its  exact 

rows  of  shining  yellow  grains  w^rapped  in  silken 

husks  ;   all  these  make  the  corn  plant  as  delight- 

'■^■""'        '"   ' '■         ful   to   the    e\e   as   it   is   intrinsicallv   important 

1(1  tine  n-elfare  of  nations.      Xo  more  wondertul 

lesson    in  plant  growth  can   «e  find  for  our   stud\"  than  this  lesson 

of  tlie  Indian  corn. 


I.K.SSnx    ox    Ixiil.AX     ('ilR.X    FOR    SPKIXC.     ,AXI)     SfMMRR. 

Secure  a  kernel  of  corn  and  cut  it  in  hahes  (Fig.  277)  and  with 
the  naked  e\e  you  will  be  able  to  see  there  the  )-oung  plant  pressed 
(lose  to  its  stored  up  food,  which,  though  largely  composed 
of  starch,  also  has  in  it  proteids  and  oil.  You  will  see  that  this 
food  is  dr\'  and  thus  cannot  be  used  bv  the  ^'oung  plant,  f(.ir  jdants, 
whether  young  or  oUl,  must  take  their  nourishment  in  a  fluid  con- 
dition. Soak  the  seed  and  see  how  soon  the  young  jjlant  passes 
on  the  moisture  to  soften  the  food  so  that  it  may  imbiT)e  it  and 
grow.  Fill  a  tumbler  with  eartli  and  plant  a  grain  of  corn  next 
to  the  glass  so  that  \ou  inav  be  able  to  see  ho^-  it  grows. 
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''iiRN  S'i'Ai.KS,    l,i:,\vr,s  ANJ)   Roots. 

1.  ^\'hi(;h  appt-ars  (irst,  rtHjt  parts  (jr  leaf? 

2.  How  dofs  tlu-  leal"  look  when  it  first  comes  up? 

;,.  How  old  is  the  (.orn  when  the  l)lossom  stalks  begin  to  show 
aho\e  the  lea\es  ? 

4.  Does  the  stalk  break  more  easily  at  the  joints  than  else- 
where ?  Measnre  the  distances  between  the  jfjints  in  a  stalk  of 
young'  corn  and  ttt'o  weeks  later  measure  these  distances  again^ 
and  compare  your  figures.  h'rom  these  measai  ements  tell  whether 
the  plant  grows  only  at  the  top,  or  has  it  several   growdng  ;jlaces  ? 

5.  Are  the  joints  nearer  each  other  at  the  bottom  or  at  the  top  ? 

6.  Where  do  the  bases  of  the  leaves  clasp  the  stalks? 

7.  Tell  \vh)'  this  arrangement  gives  strength   to  the  stalk. 

8.  Do  you  see  a  little  growth  at  the  base  of  the  leaf  that  pre- 
vents the  rain  from  flowing  down  bet«'een  the  stalk  and  the 
clasjjing  leaf?  This  is  called  the  rain-guard.  How  might  it 
damage  the  plant  if  the  water  should  get  in  between  the  leaf  and 
stem  ' 

9.  \\  hat  is  the  structure  of  the   leaf   and   direction    of  the   ribs? 
!-o.    How  does  this  structure  keep  the  Ifmg  leaf  from  being   torn 

to  |ueces  bv  the  «'ind  ? 

11.  Note  the  ruffled  edge  of  the  leaf.  Lay  such  a  leaf  flat  on  a 
table  and  bend  it  this  way  anil  that,  and  note  how  this  fullness 
allocs  it  to  bend  without  breaking  the  edges.  What  advantage  is 
this  to  the  plant  ? 

12.  Stud)-  the  rfiots  of  a  corn  plant.  How  far  do  they  e.xtend 
into  the  ground'      Describe  tliem. 

13.  .Stud)-  the  brace  rf>ots  that  come  off  the  stalk  an  inch  or 
n-iore  abo\-e  tlie  ground.      Of  what  utility  are  these  to  the  plant  ' 

14.  ISend  down  a  stalk  of  growing  corn  and  place  a  stone  on  it 
near  its  base  so  as  to  hold  it  <.lo«'n,  and  note  how  it  acts.  Does  it 
comn-ience  to  lift  itself  up  straight  frfjin  the  joint,  or  froD"!  a  place 
between  the  jriints  ? 

15.  Cut  off  the  water  supply  from  a  plant,  or  watch  the  corn 
during  a  drought  and  tell  how  the  lea\-es  behave. 

16.  Do  thev  olTer  as  luiich  surface  to  the  air  for  eva[)oration 
■\\-hen  they  are  curled  ?  Is  this  the  way  the  plant  protects  itself 
i)\-  retaining  this  moisture  during  a  dr\-  time  ? 

17.  Do  the  stalks  or  leaves  grow  after  the  ears  begin  to  f(.)rm  ? 
iS.    Do  )-ou  find  "  suckers  "  growing  ;   if  so  what  is   the    x'ariety  ? 
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'I'liere  are  Iwn  kinds  uf  fliiHcrs  nn  tiir  icini:  tlic  tassels  bearing  llie 
]"i<"illen,  anti  tlie  ears  bearinj^  the  n\\iles  wliieh  *le\"eli'|i  into  seeds.  Stud)- 
iirst  the  tassel.  (")iiser\e  the  ilnwerets  thrnuL^h  a  lens  if  vnw  lia\'e  one  an-l 
note  that  the  pollen  saes  open  a  little  al  one  side  instead  of  at  the  tip  so 
that  the  wind  is  needed  in  order  In  shake  out  the  pohen.  It  is  estimated 
that  on  eaeh  eorn  plant  there  nia\-  he  <le\elo[>ed  eii^hteen  million  piollen 
grains  and  t\\i>  thousand  o\"ules,  TIu' pol  len-t  ulie  must  penet  ral  e  tlie  whole 
length  of  eaeh  thread  of  eorii-silk  in  oi-tlei-  lo  reaeh  the  mules. 

19.  ^\'llat  aLi;en(\"  carries  the  jnillcii  grains  tii  tlic  aw'' 

20.  "WIkU  \xanihl  ]ia|i]icii  to  a  I'lcM  ul  corn  if  the  fanner  cut 
olt  all  tile  tassels  as  sixiii  as  tlie\'  were  lorined  f 

21.  ImikI  a  tassel  l>efiire  it  a|i|iears  and  stiuh'  it.  Secure  an  ear 
when  oiilv  an  inch  or  two  Idp.l;  and  sliid\'  it.  d'hese  should  he 
studied  as  floHer  parts. 

22.  How  earl\-  ran  \a>ti  ('iiid  the  ear"  l,o(d<  at  e\er\"  jnint  and 
tell  how  man\"  ears  \i)\\  find  on  a  xoung   stalk. 

23.  In  sttiih'int;'  the  ear,  fake  first  the  husk.  Does  it  resLMiihle 
the  leal  iti  strnctnre  '  Wdiat  is  the  ddference  between  the  outer 
and  the  inner  h  iisks  ? 

24.  I  )o  )-oti  l)elie\"e  thai  the  husk  is  a  modified  leaf;  if  so  ttdiv  ? 
[n  the  \-oiing  ear  does  eaili  thread  of  silk  e.\tend  otit  to  the  end 
of  the  ear  ;    if  so  why  ? 

25.  Is  there  a  threail  of  silk  for  eai  h  kernel  in  the  ear? 

26.  Stiid\'  corn  uhen  it  is  in  the  "milk."      Is  the  taste   s«'eet  ? 

27.  Does  this  sweet  taste  continue  as  the  kernel  matures? 

28.  How  is  the  stalk  modified  to  lit  the  ear? 

]■',  \  I  \iii^. 

The  C'-Moi  has  main'  dillieullies  lo  ro]iUaid  w  1 1  h  Ihere  are  ]iea\'\"  winds, 
too  much  or  too  little  rain,  hail,  and,  wor-l  of  all,  frosis  \\hich  nol  onlv 
kill  it  \\hen  it  is  lirst  ])lanted,  hut  also  hurt  it  hetoi-e  il  is  ninlured.  The 
coin  has  li\ing  enemies  also,  such  as  w  i  1  l-w  orms  and  cut-wornis.  ()ur 
lorefathers  \A-ere  mueli  troulded  with  ihe  inisehiLd  wdiieh  crows  did  in 
pulling  corn.  llr)we\er,  man\  of  lun  olisej'\ing  larnu-is  lo-da\'sa\"  that 
onl\-  in  rare  instances  do  the  crows  injtn-e  corn  much.  the  work  done  1)\- 
en  I -woi-ms  is  often  attributed   t<i  crows. 

29.  Please  note  in  'I'oiir  localit\-  what  di  ffiiulties  the  ( nrn  has  to 
contend  with.  Il  possible  make  a  s|)e(  lal  stud\'  ul  the  damage 
saiil  to  be  done  by  crows.      (;i\e  the  results. 
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THE   RIPENED   CORN." 


1^-  Ai\XA    I'.OTSl-'OKl)  COMSTOCK. 


IVERY  boy  and  girl  living  on  a  farm  in  New  York 
State  t\venty-fi\'e  j'ears  or  more  ago,  has  in  memory 
a  picture  like  this  :  a  stubbly  hill-side  field  beset 
with  russet  shocks  of  corn  and  constellations  of 
orange  pumpkins,  whence  might  be  seen  wide  val- 
leys filled  with  purple  haze,  and  far  hills  bedecked 
with  autumn  tapestries  woven  al)out  emerald  patches 
of  new  wheat. 

To  such  a  field,  after  the  laggard  sun  had  changed  the  hoar 
frost  to  dew,  would  the\'  hasten  of  an  (  )ctober  morning,  to  begin 
the  coru-husking.  The  entliusiastic  youngster,  wlio  had  an  eye  to 
artistic  unit\-  in  the  situation,  in\"ariabl\'  selected  a  pumpkin  for 
his  seat,  scorning  liis  more  sordid  fello«'s  who  Inad  brought  milk- 
ing-stools  from  tlie  barn,  when  nature  had  placed  so  many  golden 
thrones  at  their  dis|iosal.  Too  s(.)on  a  disco\'ery  was  made  about 
this  that  a|iplies  as  Hell  to  other  tlirones, —  it  ]iro\ed  an  uneasy  seat, 
and  was  abaudoneil  for  a  sofa  con.-fructed  of  corn-stalks.  Here, 
leaning  ba(  k  with  a  full  sense  of  lnxur\-,  listening  to  the  rustle  of 
the  dr\'  leaxcs  and  husks  and  the  monotonous  song  of  the  cricket, 
enli\-ene(l  now  and  then  b\'  the  la/,}-  call  of  the  crow  from  the  hem- 
lo(d<s  on  the  hill,  the  sweet  note  of  the  belated  meadow-lark  from 
the  \-alle\',  or  the  excited  bark  of  the  dog  as  he  chased  a  sipiirrel 
along  the  fence,  the  bus\'  hnsker  passed  the  autumn  day.  On 
eitlier  side  of  him  were  c\'i<lences  of  his  lalior.  (  >n  the  right  stood 
great  dishe\'eled  stooks  of  corn  stalks  bereft  of  their  jiockets  of 
gold  ;  on  the  left  lay  in  a  heaj)  the  shining  \'ellow  ears,  ready  to 
be  measured  in  the  \\'aiting  bushel-basket  ;  in  front  was  always  a 
little  ])ile  of  nf)ble  ears  with  some  of  the  husks  still  attached, — 
the  seed  corn.  Proud  was  the  bo_\-  when  he  had  learned  to  select 
successfully    "  the    ear   of    gofid    length,    cylindrical    rather    than 
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]M.iinUM.l,  llic  idli  firm  and  well  filk-d  from  hutl  lo  ti|i  with  L;rains 
unilormh'  hirye,  (jT  l;"()0(.1  culor  and  in  regular  rows  that  showed  no 
space  l)et\\'een."  Xow-a-daws,  we  challenge  this  ideal  ol  the 
"  perfet't  ear." 

As  "  chore  time  "  approacdied,  came  the  wagon  afielil  to  gather 
the  har\-est  of  ears  and  take  them  to  the  cribs,  where  their  gold 
gleaming  between  the  boards  ga\"e  comfortable  assurance  ol  peace 
and  |jlent\'.  l!ut  tiie  seed  corn  was  stored  in  a  wa\'  learned  l)y 
our  forefathers  from  the  .\merican  Indians  ;   the  ears  were  braided 


/■)'-.    ^'y.\\       'I'lic   //iirr.-sl  ,t/  t/u-    Corn. 

together  b\-  their  husks,  \i\  the  skilled  farmer,  who  could  make  a 
braid  twai  or  tliree  feet  long,  strong  enough  to  hold  the  weight  of 
the  ears  that  hung  a  hea\"\'  fringe  along  eai  h  side;  this  braid 
when  com|i]i-led  \\as  tied  with  a  bit  of  soft,  tow  twine,  long  sa\"ed 
bir  the  inir|iose.  and  then  was  hung  on  hooks  on  tlie  granary  >\alls. 
'riu-re,  until  s]iring,  waited  the  eleit  of  the  ((irnheld,  holding  in 
lierfei  t  kernels  all  the  future  ciuui  wealtli  of  that  farm. 

b'l'om  the  first  da\'s  husking  a  bushel  of  ears  was  reser\"ed  from 
the  crib  and   was  s|iread  on  a  (  hamber  lloor    to  dr\"  ipii(  kl\"  :    later 
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this  was  taken  to  the  mill  and  ground  into  samp,  one  of  tlie  })rized 
luxuries  of  the  autumn  hill  of  fare.  Other  corn  was  ground  into 
finer  meal  for  the  delicious  johnn3'-cake  and  the  Indian  hrcad,  the 
latter  rea<  hing  fullest  perfection  when  haked  in  a  brick  o\en. 

To  the  tenants  of  the  farm  harns  the  corn  meant  even  more 
tlian  to  those  in  the  farm  liouse.  In  August  the  cattle  in  dry  pas- 
tures cast  longing  e)'es  and  e\})ressi\'e  \'oices  toward  tlie  pale, 
green  lea\-es  and  waving  tassels  of  the  sowed-corn,  and  great  was 
their  jo)-  the  first  da\'  the\'  tasted  this  delicacy  ;  in  November, 
the)'  munched  the  dry  lea\-es  of  the  planted  crop,  leaving  in  the 
barn-yard  an  angular  patterned  carpet  of  bare,  hard  stalks.  In 
Minter  the  corn  meal,  in  proper  proportions,  made  for  them  a  food 
that  kejit  them  warm  despite  the  cold  winds  that  clutched  at 
them,  through  crevices,  «-itli  fingers  of  drifted  snow.  And  no  less 
dependent  on  this  important  croj)  were  the  denizens  of  the  fold, 
of   the  sty,  and  of   the  chicken-)'ard. 

The  old-time  har\esting  and  husking  are  jiassing  from  the  New 
York  tarm  of  to-day.  The  granary  is  no  longer  frescoed  with 
braids  of  model  ears,  f(jr  the  seed  corn  is  now  bought  by  the 
l)ushel  from  the  seedsmen.  The  corn  harx'ester  lias  dissolved  the 
partnership  between  corn  and  pumpkin  and  fells  the  stalks  by 
the  acre,  doing  awa\-  with  the  old-time  stooks  or  shocks.  Corn- 
stalks now  Ijecome  silage  and  are  fed  in  a  green  condition  through- 
out the  winter.  How  often  do  we  lose  scmiething  of  pictures(|ue- 
ness  when  we  gain  the  ad\antages  of  modern  im[)rovenients  I  bet 
us  be  thankful,  howe\-er,  that  the  corn  har\-ester  and  the  silo  make 
efficient  use  of   the  great  fields  (jf   corn. 

Although  there  is  liut  one  species  of  corn  recognized  (Zca 
Mays],  there  ha\-e  been  an  endless  number  of  varieties  dex'eloped 
from  it.  Se\'en  hundred  and  se\'enty  of  these  were  sufficiently 
distinct  to  be  recognized  when  the  Depaitment  of  Agriculture 
published  its  account  of  \'arieties.  The  importance  of  the  corn 
crop  to  this  cfumtry  and  to  others  is  almost  incalculable.  In 
1902,  the  L'nited  .States  ])roduced  more  than  two  and  a  hall  billion 
bushels  and  the  export  price  was  $.60  ])er  bushel.  When  the 
corn  crop  fails  every  man,  ritdi  or  ])Oor,  in  ^\merica,  suffers  from 
it,  anil  e\'er\'  business  is  alfected  by  it.  Though  the  man  working 
in  the  (.-ornfield  ma\'  think  onh'  of  his  own  crop,  \et  he  is  the  man 
that  is  hel|)ing  maintain  the  prosperit\-  of  our  counlrv  He  is 
working  for  us  all. 
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QlTF.STIOXS    (.)X    •IHI',    RlPI';XF,I)    t'oRX. 

1.  Is  the  corn  crop  in  )'our  vicinit)'  good  this  year? 

2.  What  affected  it,  jjeneficially  or  otherwise  ? 

3.  How  many  ears  of  corn  are  tliere  usually  on  a  mature  stalk  ? 

4.  Are  they  on  the  same  side  of  the  stalk,  or  how  are  they 
disposed  ? 

5.  How  many  kinds  of  corn  do  you  know  ? 

6.  Describe  an  ayerage  ear  of  each  in  the  following  particu- 
lars :  shape  and  color  of  kernel  ;  number  of  rows  of  kernels  on 
the  cob;  number  of  kernels  in  a  row;  length  of  cob.  iVre  the 
rows  in  distinct  pairs'  Do  an\-  of  the  rows  disappear  near  the 
tip  ;   if  so,  how  man\'  ? 

7.  Study  a  cob  with  corn  on  it.  .\re  the  kernel-sockets  of 
adjacent  rows  opposite  each  other  or  alternate  ? 

8.  Cut  a  kernel  of  pop-corn  and  a  kernel  of  held  corn  across 
and  compare  the  texture  of  the  two.  What  lias  this  texture  to  do 
with  causing  the  kernel  to  "pop?" 

9.  How  many  foods  do  \'ou    know  made    from  the  grain  of   the 


10.  How  many  ])r(]ducts  do  you  know  made  from  stalks  of  the 
corn  ? 

11.  Do  \'ou  know  of  an\-  part  of  the  corn  that  is  used  in  con- 
structing battleships  ' 

12.  What  is  the  corn  crop  of  Xew  \'ork  .State  worth  in  dollars 
a  year'      (See  L'.  S.  Census  bulletin,  No.   179.) 

13.  How  many  liushels  of  shelled  loni  are  usually  produced  on 
an  acre  of  well  cultiwited  land  ? 

14.  Could  the  corn  plant  itself  withcjut  the  agency  of  man  ' 

If  you  are  able  to  draw,  please  make  a  sketch  of  a  kerne!  of 
sweet  corn  and  a  kernel  of  field  corn.  break  an  ear  of  corn  in 
two  and  sketch  the  broken  end,  showing  shape  of  the  cob  and  its 
relation  to  the  kernels. 
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NoTii   ON   Till-:   New   Corn   Bkkkding.* 

The  particular  materials  that  give  the  corn  kernel  most  of  its 
value  are  the  oil,  the  protein  and  the  starch.  For  the  production 
ot  corn  oil  —  lor  which  the  demand  is  large  —  a  corn  that  has  a 
high  oil  content  is,  ol'  course,  particularly  valuable  ;  while  for  the 
production  of  starch  or  for  the  feeding  of  bacon  hogs,  a  relatively 
higher  percentage  of  other  materials  is  desirable.  It  is  apparent, 
therefore,  that  races  of  corn  should  be  bred  for  a  ]iarticular  con- 
tent, depending  011  the  disiiosition  to  be  made  i>{  the  grain. 
Eijual  economic  results  cannot  be  attained,  ho\ve\'er,  in  increas- 
ing the  content  of  an\'  of  the  three  leading  ingredients,  since  a 
pound  of  gluten  is  worth  one  cent,  a  pound  of  starcli  one  and 
one-half  cents,  and  a  pound  of  oil  fne  cents.  The  amounts  of 
tliese  ingredients  in  the  corn  kernel  arc  amenable  to  increase  or 
diminution  bv  means  of  selectujn, —  b\'  (  hriosing  for  seed  the  ker- 
nels of  ears  tliat  are  rich  or  poor  in  mie  or  the  (.ither  of  these 
materials.  Fortunateh',  the  (hi  and  starch  and  protein  of  tiie 
corn  kernel  o(  cupv  rather  distinct  /ones.  Xe.\t  the  outside  liull 
is  a  dark  and  horny  laver  that  is  ver\'  rnh  in  protein  ;   in  the  cen- 


ter is  the  larL; 


:-rm,  \-erv  ru  h  in  oil  ;   between   the  two  is  a  white 


layer  of  starch.  It  is  fcuind  that  tlie  kernels  on  anv  ear  are 
remarkablv  uniform  m  their  content;  tin*  dissection  of  a  few 
kernels,  therefore,  enables  the  breeder  to  determine  the  ears  that 
are  rich  m  anvonecif  the  substances.  Ivvperiment  stations  in  the 
corn-growing  States  are  alread\'  making  great  h.eailwav  in  this 
new  breeding  of  corn,  and  one  ]iri\ate  (  oncern  in  Illinois  is  taking 
it  up  as  a  commercial  enterprise,  .\ll  tins  recalls  the  remarkable 
Ijreeding  experiments  of  the  \'ilinorins  in  France,  whereby  the 
sugar-content  of  the  beet  was  raised  se\'eral  points.  It  is  impos- 
sible to  (jverestiinate  the  \-alue  of  an\'  concerted  corn-breeding 
work  of  this  general  type.  The  grain  alone  of  the  corn  crop  is 
worth  about  one  billion  ilollars  annualh'.  It  is  possible  to 
increase  this  efficiency  se\'eral  [jereentages  ;  the  coming  genera- 
tion will  see  It  accomplished. 

An  interesting  cognate  inquiry  to  this  direct  breeding  work  is 
the  stud)'  of  the  commercial  grades  of  grains.  It  is  a  most  singular 
fact  that  the  dealer's  "grades"  are  of  a   very   different  kind   from 

^Extracted  fruiii  an  article  liy  J..  II.  bailey  in  ('i)UiUr)-  bile  in  America, 
July     1903. 
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the  f;irmci"'s  "  \arietics."  In  tlic  great  markets,  for  example,  corn 
Is  sold  as  "  Xo.  I  \ellLm',"  "  Xo.  2  \ello\v,"  "  ?\().  3  \-elloH","  and  the 
like.  .\n\'  \ell(/W  corn  ma\'  lie  thrown  into  these  grades.  \\'hat 
constitutes  a  grade  is  essentiail)'  a  judgment  on  the  part  of  every 
ilealer.  'J'he  result  is  that  the  grain  is  likel\"  to  he  condemned  or 
<  riti(  ised  \\lieir  it  reaches  its  destination,  ('mnplamts  having 
come  to  tile  government,  the  United  .States  l)e[iartment  of  Agri- 
culture has  undertaken  to  determine  how  far  the  grades  ot  grain 
c.iii  lie  reduced  to  indisputalile  instrumental  measurement.  The 
result  IS  likeh'  to  be  a  (loser  defining  of  what  a  grade  is  ;  and, 
this  point  once  determined,  the  jiroducer  will  make  an  elfort  to 
grott'  such  grain  as  will  grade  to  Xcj.  1,  and  thereby  attain  to  the 
e.xtra  jiricc.  J'Xentualh',  the  efficicnc\-  pioints  of  tlie  grower  and 
the  commercial  grades  of  tlie  dealer  ought  nearlv  or  (juite  to 
coincide.  There  should  come  a  time  \\  lien  corn  is  sold  on  Us 
intrinsic  merits,  as,  for  example,  on  its  stare  h  content.  'I'his  corn 
\vould  not  then  be  graded  1,  2  and  3,  on  its  starch  content,  because 
that  content  would  be  assured  in  the  entire  ])roduct  ;  but  the 
grade  1  would  mean  |irimc  plnsical  condition,  and  the  lower 
grades  inferior  jilu'sical  condition.  hXeiitualh-,  something  like 
\arietal  names  ma\'  be  attai  hcd  to  those  kinds  of  corn  that,  for 
cxam|ile,  grade  hftecii  ]ier  cent  protein.  The  name  would  be 
s(jmething  like  a  guarantee  of  the  ajiproximate  content,  as  it  now 
is  ill  a  commercial  fertilizer. 

'I'lie  llrst  thing  that  strikes  one  111  all  this  new  work  is  its  strong" 
contrast  with  the  old  ideals.  The  "  points  "  of  the  ]ilants  are 
those  of  "  perf(jrniance  "  and  "  efficieiicx'."  It  brings  into  sharp 
relief  the  accustomed  ideals  as  to  what  are  the  "  good  points  "  in 
an)-  plain,  illustrating  the  fa(.t  that  these  points  are  for  the  most 
part  onh'  fanciful,  are  foundeil  on  a  priori  judgments,  and  are 
more  often  correlated  witli  mere  "  loi.iks  "  than  with  efhciencw 
.Vn  excellent  example  ma\-  be  taken  from  corn.  In  "  scaling"  an\- 
\-ariet\-  of  corn  it  is  cust(jmar\-  to  assume  that  the  [jerfect  ear  is 
one  nearh-  or  (piite  unifornih'  cylindrical  thrcjughout  its  length, 
and  ha\ang  the  tip  and  butt  well  co\'ercd  «ath  kernels.  X'ow 
this  ideal  is  (  learlv  one  of  perfectness  and  comjileteness  of  mere 
form.  \\'e  ha\e  no  kiK.iwledge  that  such  form  has  any  correlation 
with  prodiicti\"eness  in  ears,  hardiness,  drought-resisting  ipialities, 
)irotcin  or  starch  content, —  and  vet  these  attributes  are  the  ones 
that  make  corn  «orth  growing  at  all.  We  cmlv  know  that  such 
earsnuu'  near   more   kernels.      .\n    illustration    also   iiiav  be    taken 
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from  striny;  l)t.'ans.  The  ideal  pixl  is  considered  to  be  one  o( 
A\hich  tlie  tip-projection  is  \  ;ry  short  and  only  slightly  cur\ed. 
This,  apparentl}-  is  a  ([ueslion  of  ccjnieliness,  although  a  short 
tip  may  be  associated  in  the  popular  nund  ttdlh  the  absence  of 
'string"  in  the  pud  ;  but  it  is  a  question  whether  this  character 
has  any  direct  relation  to  tlie  efficiency  of  the  bean-pod.  We  are 
also  undergoing  much  the  same  challenging  of  ideas  respecting 
the  "  points  "  of  animals.  Xow,  animals  and  jdants  are  bred  to 
tne  ideals  expressed  in  these  arbitrar\-  jjoints  by  choosing  for 
parents  the  indi\-idiials  that  score  the  highest.  When  it  becomes 
necessary  to  recast  our  "  scales  of  [loints,"  the  ^^dlole  course  of 
evolution  of  domestic  plants  and  animals  is  likely  to  be  changed. 
^\  e  are  to  lireed  not  so  mucli  for  merely  new  and  striking 
characters,  that  will  enable  us  to  name,  describe  and  sell  a 
"no\elt\',"  as  to  impr(.i\-e  the  p)erformance  along  accustomed  lines. 
It  ma\-  be  worth  while  to  produce  a  "new  variety  "  of  jiotato  by 
raising  new  pilants  from  the  seed-bolls  ;  liut  it  is  much  more  to  the 
point  to  augment  the  mealiness  of  some  existing  variet_\'  or  to 
intensif)'  its  blight-resisting  (pialities.  We  are  not  to  start  with  a 
variet)",  but  with  a  plant. 


LEAFLET    XLIV. 


THE   USES   OF   FOOD   STORED  IN   SEEDS.* 

l;v   ANNA    liOMSKoRIi  COMSTOCIC. 

A  nnster)'  passing  strange, 
Is  tlie  sceil  in  its  wiimlroiis  clianij;e; 
Forest  and    Hower  in  its  ]iusl<  crmccaled, 
Anil  tlie  ycilden  \\-caltli  id   Ihv  liarvest  field." 

—  l.i;CV  I.ARC  IM. 


S  is  the  case  with  our  own  babies,  the  first 
necessity  of  tine  infant  jjlant  is  food  close 
at  liaml  tn  sitstain  this  tin)"  speck  of  bfe 
until  It  shall  be  larye  and  stronjj;  enough 
to  provide  for  itself.  If  we  stud\'  any  seed 
\\diate\'er  «'e  shall  find  some  such  moth- 
erl_\-  pro\-ision  for  the  plant  baby  or  germ. 
.Sometimes  the  germ  is  a  mere  speck  with  a 
large  amount  of  food  ])acked  around  it,  as 
is  the  case  with  the  nutmeg  ;  sometimes  the  baby  is  larger  and  its 
food  is  ptacked  in  a  part  adjacent  to  it,  as  is  the  case  -with  the  corn 
( Fig.  279)  :  and  sometimes  the  mot'ier  stuffs  the  Ijabv  itself  so  that  it 
has  enough  tn  last  it  until  its  own  little  roots  and  lea\-es  bring  it 
mature  food,  as  is  the  case  with  the  S(|uash  seed.  In  any  case 
this  "  lunch  pitt  up  by  the  mother,"  to  use  Uncde  John's  words,  is 
so  close  at  hand  that  as  soon  as  fayorable  conditions  occur  the 
little  plant  may  eat  and  grow,  and  establisli  itself  in  the  soil. 

Nature  is  remarkable  for  her  skill  in  doing  up  comjjact  pack- 
ages, and  in  no  other  place  is  this  skill  better  shown  than  in  stor- 
ing food  in  seeds  for  the  young  plants.  Not  only  is  it  concen- 
trated, but  it  is  protected  and  of  such  cdiemical  comiiositioit  that 
it  is  able  to  remain  fresh  and  good  for  many  years  awaiting  the 
fayorable  moment  when  it  may  nourish  the  starting  germ.  Peojde 
often  wonder  why,  when  a  forest  is  cleared  of  one  species  of 
trees,  another  species  grows  in  its  place,  'i'his  often  may  haye 
resulted  from   the    seeds   lying    many  years  dormant  awaiting   the 
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opportunity.  Tliis  preserwUion  of  the  food  in  tlie  seed  is  largely 
due  to  tlie  protecting  shell  that  keeps  out  the  enemies  of  all  sorts, 
especially  mould.  And  \et,  ho',\"e\'er  strijng  this  box  may  be,  as  it 
is  111  the  hard-slielled  hnd^ory  nut,  it  falls  ajiart  like  magic  when 
tile  germ  within  begins  to  e.\pand. 

liram  rather  than  bra«'n  is  the  cause  of  man's  supremac}'  in  this 
world.  Of  all  the  beings  that  inhabit  the  earth  he  knows  Ijest 
how  ti)  use  for  his  own  ad\-antage  all  things  that  exist.  His  [prog- 
ress from  sayager\' to  civilization  is  marked  by  his  gro\ying  jiower 
to  tlomesticate  animals  and  plants.  Yery  early  in  his  histor\'  man 
learned  the  \-alue  to  himself  of  the  seeds  of  the  cereals.  He  dis- 
co\-ered  that  they  may  be  kept  a  long  time  without  injur\-  ;  that 
the}'  c(jntain  a  great  amount  of  nutrition  for  their  Ijulk  ;  that  the)' 
are  easily  prepared  for  food  ;  that,  when  planted,  they  giye  largest 
return.  Tims,  we  see,  the  ad\'antages  the  plant  mother  had  deyel- 
op(  d  for  her  \-oung,  man  has  turned  to  his  own  use.  That  the 
fi")od  [lilt  up  for  the  young  plant  is  so  protected  and 
constitutei.1  as  to  endure  unliurt  for  a  long  time 
giyes  the  cereal  grains  their  keeping  cpialitv.  'I'liat 
it  is  concentrated  and  well  pa(d<ed  renders  it  c(m- 
\-enient  lor  man  to  transport.  That  the  "box"  is 
easiK'  separated  from  the  "lunch"  makes  the  prep- 
aratidU  of  fooil  b\'  crushing  ami  siftiiiL;  an  easv 
,./"/.Y;-«.7,i/\,.r//  niattcr  for  man.  1  liat  eyer\-  mother  plant,  to  insure 
s/,„'M,'«ir  th.-  nil-  the  continuation  of  the  species,  deyclo])S  inan\' 
/',<<;/  w(/i//i'  „i  seeds,  so  that  in  the  great  struggle  tor  existence  at 
,v/,' .i/,A' <i/ //  ci.'  least  some  shall  sur\  i\'e,  makes  the  cereals  prolit- 
' ""  '    '  able    for    man    to    plant,    and    har\'est    the    increase. 

Think  once,  how  few  ears  of  corn  it  reipiires  to  ;>lant  an 
acre. 

Ilccause  of  all  these  things  there  has  grown  up  between  ilonies- 
tic  plants  and  man  a  partncr^liip.  Man  relie\'es  the  jilant  of  the 
responsiliibty  of  scattering  Us  seeds,  and  in  return  takes  fiir  him- 
self that  pro]jortion  of  the  seeds  «'hich  would  ha\-e  died  in  the 
struggle  f(.)r  existence  had  the  plant  remained  uncultiyated.  Idiis 
partnership  is  fair  to  both  ])arties. 

Different  plants  store  food  materials  in  different  proporti<ms  in 
their  seeds  ;  the  most  important  of  these  food  substances  are 
starch,  oil,  protein,  and  mineral  matter.      All  of  these  materials  are 

necessar)'    to    man    as    f 1.      In    the   cereals   the   seecis    contain    a 

large  proportion  of  starch,  but  in  the  nuts,  like  the  butternuts  and 
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walnuts,  there  is  a  predominance  of  oil.  Let  us  for  a  moment 
examine  a  kernel  of  corn  and  a  kernel  of  wheat  and  see  how  the  food 
is  arranged.  Fig.  279  is  a  kernel  of  corn  cut  in  two  lengthwise  ; 
at  the  lower  left-liand  corner  are  the  root  parts  and  leaf  parts  of 
the  >'Oung  plant  (the  endjryo)  ;  a])0\-e  the  embryo  is  the  lr)Ose 
starcli  material.  Now  we  ]ia\-e  the  Ijahy  corn  jilant  lying  at  one 
side,  and  its  t(.)od  packed  about  it.  However,  this  food  is  in  the 
form  of  starch,  and  must  be  changed  to  sugar  before  the  young 
plant  can  partake  of  it  and  grow.  There  lies  a  connecting  part 
l.ietween  the  germ  and  its  food,  the  scutelluni.  This  is  so  con- 
stituted that  when  soaked  with  water  it  ferments  the  starcli  and 
changes  it  to  sugar  for  the  young  ])lant's  use. 

The  germ  itself  is  also  a  \-er\-  nutritious  food  for  man  ;  hence  the 
seed  is  eaten,  "  babv  and  all."  In  the  corn,  those  kernels  with  the 
largest  germs  have  the  largest  food 
\alue,  and,  therefore,  to-dav  corn 
breeders  are  developing  kernels  with 
ver\'  large  embryos. 

If  we  examine  the  niicroscopi<; 
structure  of  the  food  part  of  a  grain 
of  wheat  (Fig.  280),  we  find  that 
there  are  two  outer  lavers,  ij  and  /'. 
Next  there  is  a  row  of  cells  </  that 
di\ides  these  outer  lavers  from  the 
flour  cells  witliin.  This  is  the  aleu- 
rone  layer.  At  <■  are  the  flour  cells  which  constitute  the  central 
portion  of  the  wheat  kernel.  Tliey  contain  starch,  and  also  gluten, 
and  some  oil,  and  some  mineral  substances.  In  grinding  to  make 
wdiite  flour,  tlie  miller  tries  to  leave  the  aleurone  la)-er  of  cells  1/ 
with  the  outer  layers  a  and  /',  for  if  it  is  mixed  with  the  flour  the 
latter  spoils  mmdi  sooner,  and  it  is  also  darker  in  color.  In  the 
seed   is   a   ferment  that  lielps  digest  the  food  for   the  young  pilant. 

In  (jrder  to  think  more  intelligently  about  our  use  of  food,  let  us 
find  out,  if  we  can,  which  parts  of  the  food  stored  u])  b\-  tlie  plant 
for  its  sustenance  are  used  by  us  both  for  ourselves  and  our  li\-e- 
stock.  The  intelligent  farmer  gi\'es  his  stock  a  carefully  l)al- 
anced  ration,  /.  f.,  food  that  is  well  proporticnied  for  the  growth 
and  product  of  the  animah  If  he  wishes  his  cows  to  give  more 
milk  he  may  give  them  more  proteids  in  their  food,  and  less  starch 
and  fat.  If  he  wishes  to  fatten  them  he  inav  gi\'e  them  a  greater 
amount  of   star(di    and   tat   and    less  ot    the  prtjteids.      In   order   to 
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know  wh;it  these  iiroteids  and  starch  and  fat  mean,  both  to  us  and 
to  the  plant,  we  lia\e  to  know  a  little  cliemistry.  The  following- 
table  may  aid  us  in  this  : 

jProteids    (casein,     gluten,   legu- 
I       men,    etc.,    albuminoids,    gela- 
I      tine,  white  of  egg,  etc.). 
Nutriti^■e   substances  which  ]  Tlie    carliohydrates    (sugar   and 
do  not  contain  nitrogen.    |      starch).    Fats  (oils,  butter). 

fl.ime,      phosphorus,      sulfur, 
1      etc. 


Xutriti\-e   substances  whiidi 
C(jntain  nitrogen. 


Mineral  sul)stances. 


The  substances  mentioned  in  the  abo\-e  table  are  all  needful  to 
sustain  the  life  of  man  and  beast.  If  we  compare  the  body  to  a 
steam  engine,  tlien  we  can  see  that  its  whole  frame\\'ork  is  built 
out  of  the  proteids,  mineral  matter  and  water.  The  starcli  and  sugar 
and  fats  constitute  the  fuel  usetl  to  heat  the  boiler  and  make  the 
engine  mii\e.  Strict]\-  siieaking  the  proteids  are  also  used  some- 
wdiat  as  fuel,  as  well  as  fur  framewurk.  It  is  easily  seen  from  this 
that  iir  order  to  be  healtli\'  we  sliould  trv  to  gi\'e  ourselves  food 
containing  a  proper  amount  of  building  material  to  repair  the 
lireakage  and  M'ear  and  tear  in  the  engine,  and  also  give  ourselves 
enough  fuel  to  make  tlie  boiler  do  its  greatest  piossible  work.  For 
if  we  do  not  ha\e  sufficient  building  material  we  break  down,  and 
if  we  do  not  liave  sufficient  fuel  we  lack  energy.  Food  thus  prop- 
erly proportioned  is  called  a  "  well  balanced  ration." 

A  well  balanced  ration  jier  day  for  the  a\'erage  human  being  is 
as  follows  : 


Proteids,     - 
Starcdi,      -      - 
Fats,       -      -      - 
^Mineral  matter. 


.40 

7. 00 

.40 
.10 


lbs. 


1.90  lbs. 


The  above  is  the  amount  of  nutriment  necessary,  and  in  addition 
to  this  there  should  be  sufficient  bulk  to  keep  the  digesti\'e  organs 
healthv.  ^\'e  are  just  now  entering  upon  the  era  of  intelligence 
in  relation  to  our  food.  It  seems  strange  that  this  intelligence 
should  first  lie  applied  to  our  domestic  animals  rather  than  to 
man.  .Vs  soon  as  the  farmer  discovered  that  to  make  his  animals 
pav  better   he   must   gi\e   them   the   right   proiJOrtions   of  building 
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material  and  fuel  for  ciicrg)-,  he  demanded  that  the  agricultural 
chemists  give  him  directions  for  mixing  and  preparing  their  food. 
ISut  hew  few  of  the  cooks  in  our  land  understand  in  the  sliglitest 
degree  this  necessity  for  the  proper  jiroportions  to  our  food  ! 
AVhen  they  do  we  mav  look  forward  to  entering  upon  an  era  of 
serene  good  health,  when  we  shall  have  strength  to  Ijear  and 
abilitv  to  do. 

In  answering  the  following  list  of  questions  3'ou  may  be  obliged 
to  consult  with  the  miller,  or  feed-dealer,  but  it  is  to  be  hoped 
that  vou  will  gain  a  clear  conception  of  the  ]jarts  of  the  seed  used 
in  making  foods  from  cereals. 

1.  ^^"hat  is  graham  flour?     How  does  it  differ  from  white  wheat 
flour? 

2.  What  is  whole  wheat  flour  ? 

3.  What  is  bran  ? 

4.  What  is  cracked  wdieat  ? 

5.  What  are  shorts,  middlings,  or  canaille  ? 

6.  Which  of  the  above  are  considered  the  mc^re  nutritious   and 
whv  ? 

7.  What  [(art  of  the  corn  kernel  is  iKjminy  ? 

8.  \Miat  is  corn  meal  ? 

9.  Is  corn  Ijran  considered  good  f(jod  ? 

10.  What  is  gluten  meal  ? 

11.  \\hat  is  germ  meal  ? 

12.  Why  is  corn  fattening  to  cattle? 

13.  How  mucli  of  tlie  oat  grain  is  contained  in  oat  meal? 

14.  ^\"hat  is  a  cotyledon  ? 

15.  Show  ]>y  sket<h  or  describe  the  cotyledon  in  the  chestnut, 
the  walnut  or  hickory  nut,  and  the  bean. 

16.  Describe  or  show  Ijy  sketclr  the  position  (jf  the  germinal 
portion  in  each  of  these. 

If  you  cannot  find  the  germ  in  these,  soak  them  in  water  for 
several  days  and  then  obser\'e. 

The  following  publications  may  be  had  from  tlie  Department  of 
Agriculture,  \\'asliington,  1).  (".,  on  application  : 

Circular  Xo.  46,  Re\'ised — The  Functions  and  Uses  of  k'ood. 
By  C.  V.  Langworth)-. 

Circular  Xo.  43,  Revised  —  Food-Xutrients-Food  Economy. 

The  Cost  of  Food  as  Related  to  its  X'"utriti\'e  A'alue.  By  R.  D. 
Milner. 
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As  our  knowledge  increases,  we  L;i\'e  greater  attention  t(j  tlie 
econoniieal  and  eftiiient  use  (jf  all  feeds  for  li\'e-stork.  We  can- 
not afford  to  feed  e\tn  the  corn  stalks  carelessh',  either  for  llie 
immediate  concern  of  die  pocd^et-book  or  for  the  good  of  tlie 
animal,  d'he  results  (if  nianv  experiments  in  feeding  lead  to  the 
conclusion  that  a  suitable  daih'  ration  for  a  cow  gi\ing  milk  and 
weigliing  t,ooo  pounds  should  contain  24  pounds  of  dry  matter, 
of  wliich  2.5  pounds  is  digestible  protein  ;  .4  pounds  digestible 
fat  ;  and  12.5  pounds  digestil)le  carbohydrates.  In  su(  h  a  ration, 
the  ratio  of  digestible  i>rotein  to  digestible  carboh^'drates  in  the 
ration  will  be  as  i  is  to  5.4.  In  comiuiting  this  ratio  the  amount 
ijf  fat,  multiplied  b\"  2.4,  is  adiled  to  the  carliohvdrates.  The  fiber 
and  the  nitrogen-free  extract  constitute  the  carbohydrates.  Indi- 
\idual  animals  \-ar\'  S(.)  much  in  digestive  ca[Knitv  and  in  other 
respects  that  tlie  foregoing  standards  may  be  freipienth'  widel}' 
departed  from  to  aihaintage.  Thus  man\'  animals  will  profitably 
use  more  than  24  pounds  of  i.lr\'  matter  in  a  da)"  and  the  ratio  of 
protein  to  carliohvdrates  ma\'  \-ar\'  from  1:5  to  i  :  6.5  without 
materially  affecting  the  amount  or  character  of  the  product. 
Standards  are  useful  as  guides,  ddie  art  ot  feeding  ;ind  the  skill 
of  the  feeder  consist  in  determining  in  how  far  the  standard 
should  lie  conformeil  to  or  departed  from  in  each  indi\'idual 
case. 

Supi.ii.ise  a  farmer  has  corn  silage  and  timothy  hay,  and  ma\"  pur- 
chase cotton  seed  meal,  wdieat  bran  and  buckwheat  middlings,  how 
nun-  they  be  combined  so  that  the  ration  shall  contain  24  jiounds 
dr\-  matter,  and  tlie  ratin  of  ]>rotein  to  the  carbohydrates  shall  be 
approximatel)'  i  :5.4?     The  following  table  gi\'es  the  data  : 


jtcin. 

Fiber. 

Nitrngen-free 
extract. 

1.2 

4.3 

7.4 

3-4 

10. S 

2S.4 

31.3 

1.3 

10.9 

13.(1 

l.S 

43.1 

22. 

t 

33-4 

In  li)i>  piiunds  nt"  silasj 

Timnthy  hay 

Cotton  seed  nieal  .... 

Wlleat  liraii 

l-juek  wheat    niiiiUli  111;" 


791 
13  2 

8.2 

II'.) 


.6 

1.2 

11.9 

5-4 


"'^.Silage   is   often   put    u])    \\-hen    Ihe    c^trn    i.s   niiire    mature,  anil    thei;    the 
^\atet■  content  is  less  than  liere  gi\en. 
"l  Tucluded  witli  nil  rnMeu-free  extract. 


LEAFLET   XLV. 


THE   LIFE   HISTORY  OF  A   BEET.* 


l!v    MARY    ROCKRS    MII.l.KR. 


!!■'   vou  arc  fond    of   a  dish    of   "greens"  made  of  young  beet 
lea\'es  in  carh-  summer,  ntju   must   see  to   it   that   there   are 
beets    in    tlie    garden.      What     shall    be    planted  ?      Seeds. 
1^        Certainh'  ;  but  ^\here   do  the   seed.s  come  from  ?     Most 
of   us  l)u\'  them   from  a  seedsman,  it  is  true  ;  but  some- 
body   must   grow    them.      'J'hev   are    n(.)t    manufactured 
articles.      If  the  beet  ]dant   iiroduces  seeds  it  must   first 
have    flowers.      Ha\'e   you   e\"er   seen   the  lieet  in  Idossom  ?     When 
do  tile  flowers  come  and  how  do  they  look  ? 

Study  the  ]iicture  in  Leaflet  LII.  Read  tlie  history  beneath  the 
pii  turc.  better  still,  get  a  plump  red  beet  from  the  cellar,  and 
plant  it  in  a  can,  a  box,  or  a  flower-]jot.  If  no  beets  are  to  be  had, 
a  turnip,  a  carrot,  or  a  parsnip  will  do  as  well.  It  seems  that 
"  plants  "  come  from  beet  roots  as  well  as  from  beet  seed.  The 
ro(jt  _\'ou  plant  in  the  flower-pot  gre\v  last  summer  from  a  seed. 
"\\lien  ma\'  we  e.\pect  tlie  jdant  to  produce  seeds  of  its  own,  thus 
multiphdng  according  to  its  nature  ?  If  you  keep  a  beet  plant 
long  enough  it  will  answer  this  rpiestion. 

Beet  seeds  are  rather  slow  in  germinating.  For  this  reason  it  is 
common  to  soak  them  in  warm  water  seyeral  hours  or  a  day  before 
]danting  in  the  garden.  These  facts  are  interesting  in  themseh'es  ; 
and  instead  of  being  discouraged  should  we  not  tr\-  to  find  out 
some  reason  wh)-  the  beet  seed  should  take  more  time  than  the 
corn  or  the  bean  ?  From  a  comparatiye  study  of  a  beet  seedling 
and  of  a  plant  which  comes  from  a  beet  root  throughout  a  season, 
one  may  learn  the  whole  life  history  of  a  beet.  This  story  is  not 
^^'ritten  down  in  books.  E\'ery  stage  of  growth  noted  in  the  two 
plants  should  be  regarded  as  t_\'pical  of  the  life  of  an  indi\-i(lual, 
for  each  plant  must  pass  through  all  these  stages  in  its  develop- 
ment from  seed  to  seed  again. 

The    seedling   beet   pushes   out    roots   and    begins    early  to    take 
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food  from  the  soil.  One  iiia\-  c\"en  see  tlie  root-liairs  tlirough 
whieh  the  lii[uids  cuter  the  |)hiiit.  Inquire  if  tlic  jihmt  growing 
Irom  a  beet  root  has  put  out  nen-  roots.  Have  not  its  old  ones 
dried  long  ago  in  the  cellar?  It  is  a  good  idea  to  ha\e  more  than 
one  ]ilant,  so  that  in\estigation  of  a  matter  like  this  may  go  on 
without  disturbing  all.  Where,  if  not  from  the  soil  througli  roots, 
does  the  food  eome  frcjm  \\-hich  nourishes  those  thick-ribbed 
leaves  ?  From  the  stored-up  material  in  the  root,  does  it  not  ?  Is 
this  not  the  plant's  \va\'  of  i^roviding  for  the  second  half  of  its 
life,  after  a  long  resting  ijeriod  in  the  "beet"  stage?  When  the 
"])lant  "  or  lo[>  has  grown  quite  large,  how  does  the  old  beet  look  ? 

We  may  read  in  the  botany  that  certain  jilants  are  biennials, 
taking  two  seasons  to  pass  through  all  the  phases  from  seed  to 
seed  ;  but  we  shall  not  kno«'  the  jo}-  of  gaining  knowledge  from 
original  sources  n(jr  experience  the  mental  training  that  comes 
with  this  "finding  out"  process  until  we  ha\'e  actually  planted 
the  beets  or  other  things  and  «-atched  them  grow. 

The  following  ([uestions  relate  to  the  study  of  a  beet  plant. 
Any  other  awiilable  plant  ina_\-  be  rejiurted  on.  'bhe  important 
thing  is  that  a  minute  stud\-  be  made  of  some  particular  plant. 

What  plant  are  \-ou  making  this  s|)ecial  study  of  this  month  ? 

What  care  do  \-ou  gi\-e  it  ? 

\\'hat  conditi(jns  of  tein])erature  and  moisture  do  you  hnd  most 
beneficial  to  its  growth  ? 

\\'hat  other  plants  are  related  t(j  it  'f  (.Mention  a  wild  and  a 
cultuated  plant. ) 

What  leads  you  to  think  them  related^  (Make  this  clear  and 
definite. ) 

How  do  the  plants  which  come  from  bed  roots  differ  from 
those  which  come  from  the  seed  ? 

<)t  what  utilit)-  t(.)  the  plant  is  the  fiesh)-  r(.iot  of  beet,  turni]),  or 
carrot?      When  is  this  root  made  use  of  b\-  the  [dant  ? 

What  liecomes  of  the  old  beet  as  the  plant  grows  larger  antl 
stronger  'f 

What  is  the  natural  length    (M"   life   of   an    individual  beet  jdant  ? 

Through  how  man\-  changes  of  form  does  it  pass?  '\\dii(di  of 
these  are  "  resting  "  stages  ? 

(;i\e  the  exents  in  the  life  history  of  a  beet  in  chronological 
order  by  seasons,  beginning  with  a  seed  in  the  spring  of  190^,  and 
ending  «-ith  the  first  crop  of  ripened  seed. 


LEAFLET  XLVI. 


PRUNING.* 


]!y   iMARV   ROCERS   MII.I.KR. 
1 

C)l'  should  know  lio\\'  tlie  trees  in  your 
school  )-ard  have  lieen  ])  r  u  n  e  d  . 
Who  did  the  work,  nature  or  a  man 
with  a  saw  ?  Some  people  hold  to 
the  idea  that  pruning  is  unnatural, 
and  therefore  should  n(;t  be  prac- 
ticed. ],et  us  see  it  tliis  is  true. 
Ha\"e  \'ou  ever  gone  int(.)  the  deep 
woods  after  a  storm  ?  A\'ho  lias  been 
there,  tearing  and  «ren(  hing  at  the 
big  limbs,  twisting  the  small  branches  until  tlie  ground  is  strewn 
ivith  wreckage  ?  Nature  has  been  pruning  a  few  trees  and  she 
M'orks  «"ith  a  fur\' tt'liich  is  awe-inspiring.  But  the  trees  are  much 
the  worse  for  their  encounter  with  the  forces  the\' must  obey  with- 
out (piestion.  'I'lieir  branc  lies  are  lirokeii  ;  mere  stubs  are  left. 
\\'ith  the  melting  snow  and  the  A|)ril  rains  germs  of  decay  are 
likel)'  to  enter  at  e\-er\'  break  in  the  bark.  In  a  few  years  the 
trunk  may  be  weakened  and  the  monarch  of  the  woods  lie  prone 
upon  the  forest  floor. 

A\'e  may  learn  the  lesson  of  how  not  to  ].)rune  by  looking  at  this 
great  jiine  tree  torn  b\' the  storm  (Fig  281). 

"But  why  do  we  jirune  ?  "  one  asks.  Bet  the  horticulturist 
answer.  In  a  Farmers'  Keading-Course  lesson  on  The  Care  of 
Trees,  Brofessor  Craig  says  :  "  F'ruit  trees  must  be  pruned.  If  a 
tree  m  an  open  fickl  is  allowed  to  go  uiipruiied,  the  crown  soon 
bec(jiiies  a  dense  mass  of  twigs  and  interlacing  branches.  Such 
a  tree  may  produce  as  large  a  number  of  apples  as  a  well-pruned, 
open-headed  tree,  but  \\'ill  there  be  the  same  percentage  of  mer- 
chantable fruit  ?  The  chief  effort  of  e\ery  plant  under  natural 
conditions  is  expended  in  ensuring  its  own  reproduction.  This 
is  chiefly  elfectecl  b\'  means  of  seeds.     A  small  ap[de  may  contain 
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as  mail)-  seeds  as  a  lari^e  one  and  even  more.      The  orchardist  wants 
bin'  fruits,  and  if  the\'  are  nearh'  seedless  so  much  the  better." 

In  a  tree  top  there  is  a  sliarp  struggle  for  existence.  Bat  few 
of  tlie  twigs  which  started  from  hist  year's  Inids  will  reach  any  con- 
siderable size.      One  needs  onh'  to  count  tile  dead  and  the  dormant 

buds  on  a  branch,  and 
the  weak,  stul)by,  or 
decayed  side  shoots  to 
a]ipreciate  tliis  fact.  If 
|iart  of  the  branches 
are  <  ut  out,  tliis  struggle 
is  reduced  and  en  erg)' 
is  sa\-ed.  bv  judicious 
jiruning  the  tree  may 
be  shap)ed  to  suit  the 
needs  of  the  owner, 
i  f  a  low  tree  is  desired 
to  make  fruit-gather- 
ing eas\'  pruning  keepjs 
the  head  doMui.  An 
open,  spreading  habit 
may  be  encouraged 
by  cutting  out  such 
liranches  as  tend  to 
grow  close  to  the  main 
trunk.  A  careful 
orchardist  has  an  ideal 
m  his  mind  and  knows 
how  to  prune  to  bring 
tile  tree  up  to  his 
standard.  He  knows 
the  habits  of  trees  of 
dilferent  varieties.  He 
will  not  prune  all  alike  He  must  prune  some  every  year,  or  the 
trees  will  not  carry  nut  liis  plans. 

The  ])runer  should  not  only  know  whv  he  prunes,  but  how  the 
work  should  be  done.  He  shouhl  be  able  to  tell  why  he  removes 
one  limb  and  lea\'es  another.  Wdien  I  look  at  the  trees  in  parks 
and  along  the  streets  I  "wonder  at  the  careless  pruning.  Judging 
from  the  way  they  are  treated  one  ^^■ould  think  that  a  tree  could 
be  produced  in  "  a  year  or  two  or  three  at  most.  ' 
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Pruning  should  not  be  confined  to  fruit  trees.  It  may  l)e  jirac- 
ticed  with  profit  on  all  kinds  of  plants  from  shade  trees  to  house 
plants.  Pinching  off  tlie  terminal  Ijud  of  a  young  geranium  makes 
the  plant  branch.  Cutting  the  lower  limbs  of  a  young  elm  makes 
the  tree  more  statel\'.  Nature  may  do  this,  but  broken  branches 
lea\'e  wounds  whicli  the  tree  cannot  Ileal.  Small 
branches  may  be  cut  close  witli  a  sliarp  knife 
or  pruning  shears.  The  tree  readily  lieals  these 
places.  It  is  little  short  of  a  crime  to  break  or 
tear  limljs  from  trees.  The  injury  done  to  tlie 
trees  is  bad  enougli  ;  but  does  not  such  heedless 
treatment  of  living  things  also  have  a  baneful 
influence  on  the  mutilator? 

For  larger  l.)ranches,    if    tliese   must   come   off, 

no    tool    is    better    than   a  sharp    saw.     The    cut 

should   be   smooth   and    clean.      No  ragged  edges 

of  bark  should  be   left.     The  branch   should   all 

be  cut   off,  and  care  should   be   taken  not   to   tear 

the  bark  about  the  wound.      If  a  stub  si.\  or  eiirht    „. 

.       ,         ,  .  *^       I-i^.  3S2.    Chsc  cut- 

mches  long,  or  even  one  inch,  be       ,-  ,, 

left,   the   tree   is   likely   to   suffer,      prompt  hcaliiv'. 

The     branch     started    years   ago 

from  a  Ijucl   on    the  side  of   the   main    trunk,  tlien 

but   a  twig  itself.      The  fibers   of  the   branch   are 

continuous  with  those    of  tlie  trunk.     In    tlie   air 

are    the    germs    of   decay.     These    take    hold    of 

the  bare   stub  and   soon   make  their    way    to    the 

center  of  the  tree  itself.      Try  as  it  niav,  the   tree 

cannot  quickly  heal  a  wound  so  far  from  the  main 

paths  traveled  by  the  sap  in  the  trunk. 

The    two    illustrations   (Figs.     282,    283)    show 

the   right  and   the   wrong  way  to   remove   a  limb. 

"When  the  branch   is   cut   close,  new  growth  takes 

[dace  all  around  the  cut  surface  and  in  a  few  )'ears 

the  wound  is  healed. 

Bad  pruning  is  worse  than  no  pruning.      Do  you  not   think  that 

nature  students  should  use  their  influence  to  protect   the   trees   in 

the   school   grounds,  in   the   door    yards,   and    along    the    streets? 

Trees  lia\-e  insect  and  fungous  enemies  enough  without  having   to 

contend  against  carelessness  and  neglect. 


/■/-.  2S:;.     Th,-  Ion- 
siuh  di-'LS  not  Ileal, 
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Questions  on  Pruning. 

1.  Describe  the  results  of  some  of  the  natural  forces  you  have 
seen  prunuig  trees.     Oliserve  willows  after  a  storm. 

2.  Are  all  sorts  of  trees  affected  alike  b\'  wind,  ice,  and 
snow  ? 

3.  From  \-our  ol)servati(.nis  which  kinds  suffer  most  ?  Give 
your  opinion  as  to  why. 

4.  is'ature  does  not  always  prune  in  this  boisterous  fashion. 
Silent  forces  are  at  work  pruning  out  the  weak  buds  and  shoots, 
g!\ing  the  strong  ones  a  better  chance.  Select  a  \'ery  )'oung  tree, 
or  a  shrub  like  the  lilac.  Examine  the  tips  of  the  branches. 
You  will  find  healthy  buds  on  last  season's  growth.  See  if  you  can 
find  any  dormant  buds.  Are  there  any  weakdooking  or  dead 
twigs  ? 

5.  Compare  the  number  of  strong  healthy  shoots  with 
the  number  «-hich  the  plant  started  to  make.  How  many  of 
each  ' 

6.  Mention  several  good  elfects  which  may  residt  from 
pruning. 

7.  "What  are  some  of  the  bad  results  of  over-iiruning  ?  Of 
insufficient  pruning? 

8.  Consult  some  ore  hard-owner  concerning  this  subject.  \\'lien 
does  he  jtrune  to  increase  the  production  of  fruit?  \\'hen  to 
increase  the  growth  (jf  the  ^^•ood)'  jjart  of  the  tree? 

9.  Il  the  lower  branches  of  a  tree  are  not  remo\'ed,  what  is  the 
effect  on  the  shape  of   the  tree  ? 

10.    For  what  kinds  of  trees  is  this  form  desirable  ? 
1  T.   What   is   your  opinion  as  to  the  shearing  of  e^■ergreens   into 
fantastic  shajjcs  ? 

12.  If  a  tree  has  a  tendency  to  gr(.)^^■  crooked,  how  should  one 
prune  to  correct  the  habit  ? 

13.  \\'ould  you  jirune  an  elm  tree  just  as  you  would  an  ajiple 
tree  ?      Why  ? 

14.  ^\'h\■  does  pinching  off  the  terminal  bud  of  a  geranium  pro- 
duce  a  more  bushy  plant  ? 

15.  Discuss  in  full  the  reasons  for  cutting  a  limb  off  smootlily 
and  close  to  the  main  trunk  or  larger  branch.  Look  at  every  tree 
you  pass  to  see  whether  it  has  lieen  pruned  well.  Has  it  been  able 
to  cover  its  wounds  by  the   healing  process  ? 

16.  Is  it  correct  to  sujipose  that  "  anybody  "  can  prune   a    tree  ? 
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17.  The  cut  surfaces  made  Ijy  pruning  large  liml)s  from  trees 
are  otten  covered  with  thick  i)aint,  tar,  or  JJordeaux  mixture. 
What  is  the  purpose  of  this? 

18.  ^^'hy  is  it  better  to  prune  a  little  every  year  than  a  great 
deal  once  in  fi\'e  years  ? 

19.  When  is  the  best  time  to  prune  shade  trees  ?     ^\'hy  ? 

20.  ].)oes  a  tree  carry  the  bases  of  its  branches  upward  as  it 
grows  higher,  or  does  the  base  of  every  branch  remain  at  the  level 
from  which  it  started  originally  ?  Observe  many  trees  in  different 
situations  before  making  up  your  mind  on  this  point. 
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A  STUDY   OF  A  TREE/ 


l;v   ANNA  IJOTSFORD   COMSTOCK. 


'1'he   Sugar   Maple. 

The  maple  puts  lier  curals  un  in  May, 
While  Iciiterintj  frosts  about  the  lowlands  cling, 
To  be  in  tune  with  what   the  robins  sing, 
Plastering  new  log-huts  'raiil  her  branches  gray; 
Hut  when   the  autumn  southward  turns  away, 
Then  in  Iter  veins  burns  most  the  blood  of   Spring, 
And  e^"er^■  leaf,  intensely  blossoming, 
Makes  the  year's  sunset  pale  the  set  of   day. 

—  Lii\vr:i.L. 

IKE    a   friend   is   a  tree,  in   that   it   needs   to  l)e 

known -season  after  season  and  j'ear  after  year 

in   order   to   be   truly  appreciated.     A  person 

wlio   has  not  liad   an   intimate,  friendly   ao 

(|iiaintance  with  some  special  tree  has  missed 

something  from  life.     Yet   even   those   of  us 

who  loN'e  a  tree  liecause  we   find  its  shade   a 

con'.fort   in   summer  and   its   bare   branches 

etched    against   the   sky  a   delight  in  winter, 

may   ha\-e  -^-er)-   little   understanding   of    the 

wonderful   life-processes    which    ha-\'e   made 

this   tree   a   thing   of  beauty.      If   we  would 

become  aware  of  the  life  of  our  tree  we  must 

-^      .''■■.'    ■  •' '*        study  it  carefully.     We  should  best  begin  by 

writing   in   a   blank    book   week    after   week 

what   happens  to    our   tree   for   a   "\'ear.      If  we  keep  such  a  diary, 

letting   the   tree   dictate  what  we  write,  we   sliall   then  know  more 

of  the  life  of  our  tree. 

In  selecting  a  tree  for  this  lesson  I  have  chosen  the  sugar  maple, 
for  se\-eral  reasons.  It  is  everywhere  common  ;  it  is  beautiful  ;  it 
is  most  useful  ;   and  it  has  been  unanimously  chosen  as  the  repre- 
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sentati^'e  tree  of  the   Empire  State.      Let  each  of  us  clioose   some 
maple   tree   in   our  immediate  \i(;init)'   tliat   sliall  be   the   subject 


/■"/;''.   2S./.      Sui^-ar  maple. 

for  our  lesson  noi\",  and  again  in  tlie  winter,  and  again  in  the  spring. 

Our  first  tliouglit  in  tliis  study  is   tlnit  a  tree  is  a  li\'ing  being,  in  a 

measure  like  ourseb'es,  and 
that  It  has  been  confronted 
with  manv  difficult  prol)- 
lems  which  it  must  have 
soh'ed  successfulh',  since  it 
is  ali\-e.  It  has  found 
breathing  space  and  food  ; 
it  has  won  room  fur  its  roots 
in  the  earth  aiid  for  its 
branches  in  the  light  ;  and 
it  has  matured  its  seeds  and 
plante<l  them  for  a  new 
generation. 


Brief    Physiology     of    the 
Tree, 

l"he  tree  li"\-es  by  breatli- 
ing  and  by  getting  its  daily 
food.  It  breathes  through 
tlie  numerous  pores  in  its 
lea\-es,  and  green  bark,  and 
roots,     'i'he  lea\-es  are  often 


Ftg.  2Sj.      A  siiiinr  maple  grown  in  an 
open  field. 
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called  the  lunys  of  tlie  tree,  Imt  tlie  )"oiinL,'  bark  als<j  has  iiuiny 
openings  into  \\-lii(;li  the  air  penetrates,  and  the  roots  get  air  that 
is  present  in  the  soih  So  the  tree  really  breathes  all  o\-er  its 
acti\-e  surface,  and  b)-  this  process  takes  in  oxygen  from  the  air. 
It  gi\-es  off  carbon  di(j\id  as  we  do  when  we  Ijreathe. 

^^'hile  the  lea\'es  act  as  partial  lungs  they  ha\-e  two  other  most 
important  functions.  P'irst,  they  must  manufacture  tlie  food  for 
the  entire  tree.  "  Starch  factories  "  is  the  name  that  Un(de  John 
gives  to  the  lea\-es  «-hen  he  talks  t(j  children,  and  it  is  a  good 
name.  The  leaf  is  the  factory  ;  the  green  jndp  in  ihe  leaf  cells 
is  part  of  the  machiner\-  ;  the  machinery  is  .^et  in  motion  by  sun- 
shine i)ower  instead  of  steam  or  water   power  ;   the    raw   materials 
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are  taken  from  the  air  antl  from  the  sap  sent  up  from  the  roots  ; 
the  first  product  is  usualh-  starch.  Thus,  it  is  well  when  we  begin 
the  study  of  our  tree  to  notice  that  the  leaves  are  so  arranged  as 
to  gain  all  sunlight  possible,  for  \\-ithout  sunlight  the  starch 
factories  would  be  obliged  to  "  shut  down."  It  has  been  estimated 
that  on  a  mature  maple  of  vigorous  growth  there  is  exposed  to 
tlie  sun  nearly  a  half  acre  of  leaf  surface.  C^iir  tree  appears  to 
us  in  an  nnfamiliar  ligiit  \\'hen  we  think  of  it  as  a  starch  factory 
co\'ering  half  an  acre.  Plants  are  the  original  starch  factories. 
Tiie  manufactories  that  we  Iniild  appropriate  the  starch  that 
plants  make  from  the  raw  materials. 
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Starcli  is  ijlant-food  in  a  con\'enient  form  for  storage  ;  but  as  it 
cannot  1>e  assimilated  by  plants  in  this  form  it  must  be  changed 
to  sugar  before  it  can  be  transported  and  used  in  building  u|5 
plant  tissues.  Hence  the  leaves  ha\'e  to  perform  the  office  of  a 
stomach  in  order  to  digest  tlie  food  they  have  made  for  tlie  use   of 

the  tree:  they 
change  the  starch 
to  sugar,  and  tliey 
take  from  the  sap 
11  i  t  r  o  g  e  n  ,  sulfur, 
phosiihorus,  a  ii  d 
other  substances 
wliich  the  roots 
ha\"e  appropriated 
troni  tlie  soil,  and 
to  these  they  add 
])  o  r  t  i  o  n  s  of  tlie 
starch,  and  thus 
make  the  proteids 
^\■lli<  li  fiiriii  another 
l>art  of  the  diet  of 
the  tree.  It  is  in- 
teresting to  kniiu- 
that  while  these 
starch  factories  can 
operate  only  in  the 
sunlight,  the  leax'es 
can  digest  tlie 
tood,  transport  it, 
anil  build  up  tissues 
in  tlie  dark. 

'i'he  autumn  leaf, 
«diich  is  so  lieauti- 
ful,  has  completed 
its  wiirk.  The 
green  material  which  colors  thepul|i  in  the  leaf  cells  is  withdrawn, 
lea\-iiig  there  material  which  is  useless,  so  far  as  the  growin"  of 
the  tree  is  concerned,  but  which  glows  gold  and  red,  therein' 
making  ghid  the  e>-e  that  lo\-es  the  \-ar)-iiig  tints  in  autumn  foliage. 
It  is  a  mistake  to  btlie\-e  that  the  frost  makes  these  brilliant  colors  : 
they  are  caused  b)- the  natural  old  age  and   death   of   the  leaf,  and 
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where  is  tlicrc  to  be  found  old  age  and  death  more  Ijeautilul? 
When  tlie  leaf  turns  yellow  or  red  it  is  making  ready  to  depart 
from  tlie  tree  ;  a  thin  corky  la^'er  is  being  de\'eloped  between  its 
])etiole  and  the  twig,  and  when  this  is  finally  accomplished  the 
leaf  drops  from  its  own  weight,  from  the  touch  of  the  lightest 
breeze,  or  from  a  frost  on  a  cold  night. 

Observations  ox  a  hi;  Mapi.ks. 

^\'e  want  \'f)u  to  know  the  ma])les  from  actual  obser\'ation, 
I)isco\'er  the  characteristic  forms   of  the  tree,  the  character  of 

bark,  fruits,  and  lea\-es.     A'erify  the  jiictures  in  this  lesson. 

Though  the  fruit  of  the  sugar  maple  matures  in  midsummer,  )-et 

you  may  perhaps  find  beneath  your  tree  some  of  the  ke\'S  or  seeds 
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now  ]Kirtiall\-  planted.  If  the  tree  stands  alone  )-ou  may  per- 
chance see  how  well  she  has  strewn  its  seeds,  and  how  man-\-  of 
its  progeny  have  been  placed  in  ]iositions  where  they  can  grow 
successfully. 

"W'e  have  in  New  York  State  seven  species  of  maple  common  in 
our  forests.  Two  of  these  are  dwarf  species  rarely  attaining 
thirtv-fi\-e  feet  in  height,  more  often  found  as  mere  bushes.  These 
two  are  the  mountain  majjle  and  the  strip-ed  maple  or  moosewood. 
This  latter  is  sometimes  called  goose-foot  maple,  because  its  leaf 
is  sha|")ed  somewhat  like  the  foot  of  a  goose.  Of  the  maples  that 
attain  to  the  dignity  of  tall  trees  we  ha\e  four  species  :   the   sugar 
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iiiaplc,  the  silver  ur  u-hitc  maple,  the  red  or  swamp  maple,  and  the 
box  elder.  The  leaf  of  the  box  elder  does  not  look  like  the  leaf 
of  a  maple  at  all  ;  it  has  a  compound  leaf  of  three  or  five  leaflets, 
but  the  flowers  and  fruits  are  those  (jf  the  maples.  There  is  also 
a  variety  of  sugar  maple  that  is  called  black  maple.  ^Ve  have 
planted  in  our  parks  the  s)xamore  and  Norway  maples  intro- 
duced from  Europe,  and  also  ornamental  species  from  Japan.  Our 
native  species  are  easily  distinguished  from  these  and  from  each 
other  ;  just  a  little  observation  as  to  the  sliape  of  the  leaves,  the 
form  of  the  trees,  and  the  character  of  the  bark  enables  a  person 
to  tell  all  these  species  at  a  glance.  I  hope  that  you  will  become 
familiar  with  the  seven  nati\-e  species.  .Such  knowledge  is  not 
only  of  practical   use,  but   gi\-es   real   zest  and  jjleasure.     A\'hen   a 
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person  walks   in   the   morning   he   should   be   able   to  call   his   tree 
acquaintances  as  well  as  his  human  acquaintances  by  name. 


Questions  ox    the  jNI.aples. 

1.  How  manv    species  of  maple   trees   do    you    know  and  what 
are  thev  ? 

2.  How  do  you  distinguish  tlie  red  maple  and  the  sih-er  maple 
from  the  sugar  maple  ? 

3.  What  is  the  shape  of  the  one  tree  you  \\A\t  chosen  to  study  ? 

4.  What  is  there  in  its  shape  to  tell  you  of  its  history,  /.  c,  did 
it  grow  in  the  open  or  in  the  forest  ?     ^\'as  it  e\'er  shaded  on  either 
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side  ;   if  so,  what  was  tlie  effect  ?     How  have  the  prevailing  winds 
affected  its  shape  ? 

5.  How  old  do  you  think  the  tree  is  ? 

6.  Was  the  tree   injured   by  storm   or   insects   during  the   past 
season  ;  if  so,  how  ? 

7.  Study  the  leaves   on   this  tree   and   note   any  differences   in 
shape  and  color. 

S.   What  is  the  use  of  the   skeleton  of  the  leaf  ? 


7'>\''.   2C)0.      I.L'avcs  of  Hioitnlain  ntaph\  su^^ur  j!iaplt\  red  }}iaph\ 


9.  Is  there  always  a  luid  in  the  axil  where  the  leaf  stalk  joins 
the  twig  ? 

10,   How  are  the  leaves  arranged  on  the  twig  ? 

rr.  What  is  the  color  of  the  tree  this  autumn  ? 

\2.  When  did  the  leaves  begin  to  fall  ?  Place  in  your  note  book 
the  date  when  the  tree  finally  becomes  bare. 
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13.  Have  you  found  an}'  seeds  from  your  tree?  If  so,  describe 
them. 

14.  How  are  they  dispersed  and  phtnted  ? 

15.  Are  both  seeds  of  the  pair  filled  out  ? 

16.  How  high  is  your  tree  ? 

17.  How  large  an  area  of  shade  does  it  produce?  If  it  stands 
alone,  measure  the  ground  covered  by  its  shadow  from  morning 
until  evening. 

18.  How  has  its  shadow  affected  the  plants  beneath  it  ?  Are  the 
same  ])lants  growing  there  that  grow  in  the  open  field  ? 

19.  Make  a  sketch  of  the  tree  you  are  studying,  showing  its 
outline. 

20.  Make  a  sketch  of  the  leaf  of  the  sugar  maple. 


LEAFLET    XLVIII. 


THE   MAPLE   IN   FEBRUARY. 


By  anna    BOTSFORD    COMSTOCK. 


Sap. 

Strong  as  the  sea  and  silent  as  the  grave,  it  ebbs  and  flows  unseen  : 
Flooding  the  earth, —  a  fragrant  tidal  wave,  with  mists  of  deepening  green. 

Jnll.N-    l;.     T.MiH. 

"JAPPING  the  sugar  bush"  are  magical 
words  to  the  coiintrv  lio\'  and  girl. 
The  winter  which  was  at  first  so  wel- 
come with  its  miracle  of  snow,  and  its 
attendant  joys  of  sleighing  and  skating, 
begins  to  pall  by  tlie  last  of  February. 
Too  many  days  the  clouds  hang  low  and  the  swirling  flakes  make 
out  of-door  pursuits  difficult.  Then  tliere  comes  a  day  wdien  tlie 
south  wind  blows  blandly  and  the  snow  settles  into  hard,  marl.)le- 
like  drifts,  and  here  and  there  a  knoll  appears  bare,  and  soggy,  and 
brown.  It  is  tlien  that  there  comes  just  a  suggestion  of  spring  in 
the  air  ;  and  tlie  bare  trees  show  a  flush  of  li\-ing  red  through  their 
gravness  and  eyery  s|)ray  grows  hea\'y  with  s«'elling  buds.  "Well 
do  we  older  folk  remember  that  in  our  own  childhood  after  a  few 
sucli  da\-s  the  fatlier  would  say,  "  We  will  get  the  sap  buckets 
down  from  the  stable  loft  and  wash  them,  for  we  can  ta]j  the  sugar 
bush  soon  if  this  \veather  hr)lds."  In  those  days  the  buckets  were 
made  of  sta\-cs,  and  were  by  no  means  so  easily  washed  as  are  the 
metal  buckets  of  to-day.  Still  do  we  recall  the  sickish  smell  of 
musty  sap  that  greeted  our  nostrils  wdien  we  poured  the  boiling 
water  in  to  cleanse  those  old,  brown  buckets.  Daring  tlie  long 
winter  evenings  we  had  all  had  something  to  do  with  the  fashion- 
ing of  the  sap  spiles  made  from  selected  stems  of  sumac  ;  after 
some  older  one  had  remo\"ed  half  of  the  small  branch  lengthwise 
with  a  draw-shave  we  younger  ones  had  cleared  out  the  pith, 
thinking  thirstily  meanwhile  of  tlie  sweet  liquid  which  would 
sometime  flow  there. 
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^\'itl^  backets  and  spiles  ready  "^^■l^en  the  momentous  day  came, 
the  huge,  iron  caldron  kettle  «'as  loaded  on  a  stonelioat  together 
with  tlie  sap  cask  and  log  cliain,  the  axe  and  various  other  utensils, 
and  as  many  children  as  could  find  standing  room  ;  and  then  the 
oxen  were  hitched  on  and  the  procession  started  across  the  rough 
pasture  to  the  woods  where  it  eventually  arrived  after  numerous 
sto])s  for  reloading  almost  e\'erything  but  tlie  kettle.  When  we 
came  to  the  boiling-place  we  lifted  the  kettle  into  place  and  flanked 
it  with  two  great  logs,  against  whicli  the  lire  was  to  be  kindled. 
Mean«'hile  tlie  oxen  and  stoneboat  had  returned  to  tlie  house  for 
a  load  of  buckets  ;  and  the  oxen  blinking  with  bowed  heads  or 
with  noses  lifted  aloft  to  keep  the  underbrush  from  striking 
their  faces  "  geed  and  hawed  "  up  hill  and  down  dale  through  the 
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woods,  stopping  here  and  tlierc  while  the  man  with  the  auger 
b(.)re(l  holes  in  certain  trees  near  otlier  holes  wliich  had  bled  sweet 
juices  in  years  gone  by.  WHicn  the  auger  was  withdrawn  the  sap 
followed  it  and  enthusiastic  )'ouiig  tongues  met  it  half  «-a\-  though 
they  received  more  (drips  than  sweetness  tlierefroni.  Then  the 
spiles  were  dri\"en  in  tiglitlv  with  a  wooden  mallet. 

'I'lie  next  day  after  "  tapping,"  those  of  us  large  enough  to  wear 
the  neck-yoke  donned  this  badge  of  serxitude  and  with  its  lielp 
brought  pails  of  saj)  to  the  kettle,  and  tlie  "lioiling"  liegan.  As 
the  e\ening  shades  gathered,  how  delicious  was  the  odor  of  the 
sa|i  steam  permeating  the  woods  fartlier  than  tlie  shafts  of  fire- 
liglit   pierced  the   gloonr  !      How   weird    and    deliglitful    was    this 
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night  experience  in  tlie  woods  !  and  how  cheerfully  we  swallowed 
the  smoke  which  the  contrar)-  wind  seemed  ever  to  turn  toward 
us  !  We  poked  the  fire  to  send  tlie  sparks  upward  and  now  and 
then  we  added  more  sap  from  the  barrel  and  removed  the  scum 
from  tlie  boiling  liquid  with  a  skimmer  which  was  tlirust  into  the 
cleft  end  of  a  stick  to  provide  it  witli  a  sufficientl)'  long  handle. 
As  the  e\-ening  wore  on  we  drew  closer  to  each  other  as  we  told 
the  stories  of  the  Indians  and  the  bears  and  panthers  that  had 
roamed  these  woods  when  our  father  was  a  little  boy  ;  and  there 
came  to  each  of  us  a  disquieting  suspicion  that  perhaps  they  were 
not  all  gone  yet,  for  everything  seemed  possible  in  those  night- 
shrouded  woods  ;  and  our  hearts  suddenly  jumped  into  our 
throats  when  nearby  there  sounded  the  tremulous,  blood-curdling 
cry  of  the  screech  owl. 

It  was  the  most  fun  to  gather  the  sap  in  the  warmer  mornings, 
when  on  tlie  mounds  the  red  scpiaw-berries  were  glistening  througli 
a  frosty  veil  ;  then  we  looked  critically  at  the  tracks  in  the  snow 
to  see  what  \isitors  had  come  sniffing  around  our  buckets.  We 
telt  nothing  but  scorn  for  him  who  could  not  translate  correctly 
those  hieroglyphics  on  the  film  of  soft  snow  that  made  white  again 
the  soiled  drifts.  Rabbit,  skunk,  S(iuirrel,  mouse,  muskrat,  fox  : 
we  knew  them  all  by  their  tracks. 

After  about  three  days  of  gathering  and  boiling  the  sap,  came 
the  "syruping  down,"  During  all  that  afternoon  we  added  no 
more  sap,  and  we  watched  carefully  the  tawny  steaming  mass  in 
the  kettle  ;  aiid  when  it  threatened  to  boil  over  we  threw  in  a  thin 
slice  of  fat  pork  which  seemed  to  have  some  mysterious,  calming 
influence,  'i'he  odor  grew  more  and  more  delicious,  and  finally 
the  syrup  was  pronounced  sufficiently  thick.  The  kettle  Avas 
swung  off  the  logs  and  the  syrup  dripped  through  a  cloth  strainer 
into  the  carr)'ing  pail.  Oh  !  the  blackness  of  the  material  left 
on  that  strainer  !  but  it  was  "  clean  woods-dirt "  and  ne\'er 
destroyed  our  faith  in  the  maple  sugar  any  more  than  did  the 
belief  that  our  friends  were  made  of  "dirt"  destroy  our  friend- 
ship for  them. 

Now  the  old  stave  bucket  and  the  sumac  spile  are  gone,  and 
in  their  place  a  patent  gah-anized  spile  not  only  conducts  the  sap 
but  holds  in  place  a  tin  bucket  carefully  co\ered.  The  old  caldron 
kettle  is  broken  or  lies  rusting  in  the  shed.  In  its  place  are 
e\'aporating  \'ats  pjlaced  over  furnaces  with  chimneys,  built  in  the 
new-fangled  sugar  houses.  The  maple  molasses  of  to-day  seems  to 
28 
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us  a  pale  and   anremir   li(iuid   and  lacks  just  that  delicious  flavor 

of  the   rich,  dark   nectar  which  \i-e,  with   the   help  of   cinders  and 

smoke  and  various  other  things,  brewed  of  )-ore  in  the  open  woods. 

"While    sugar-making    interests    us    chiefly  as   one    of    our    own 

industries,  yet  we   must   not  forget  that  it  is  based   upon   the  life 

processes  of  the  maple  tree,  and  in  stutl\-ing  about   it  we   may  be 

able  to  learn  important  facts  about  the  tree  wliicli  we  have  chosen 

for  our  studw 

Questions  on  the  !Mapei'.  Tree. 

1.  How  does   the   maple   tree  look   in   winter'     Describe  it  or 
sketch  it. 

2.  Are  the  buds  on  the  twigs  opjjosite  or  alternate  ? 

3.  Are  the  tips  of  the  twigs  the  same  cohjr  as   tlie  bark  on  the 
larger  limbs  and  trunk  ? 

-|.    If  you  can  draw,  make  a  ]]encil  sketch,  natural  size,  of  three 
inches  square  of  bark  of  the  niajde  tree  trunk. 

5.  How   does   the   bark   on   the   trunk  differ   from   that    on    the 
l)ranches  ? 

6.  How  does  tlie  bark  on  the  trunk  of  a  maple  tree  differ  from 
that  on  the  trunk  of  a  soft  maple  or  an  elm  ? 

7.  "What  work  for  the  tree  do  the  trunk  and  branches  perform  ? 
S.   Is  the  tree  tapped  on  all  sides?      If  not,  «'h)' ? 

9.    How  deep  must  the  spdes  be  dru'en  successl  idly  to  draw  off 
the  sap  ? 

10.  ^Vould  you  tap  a  tree  directh'  above  or  at  the  same  spot 
tapped  last  \'ear  ;  or  would  )"ou  place  two  spiles  one  above  the 
other  ?     (.;i\'e  reasons. 

11.  ^^dl^•  does  the  sap  i\u\y  more  freely  (Ui  warm  da\'s  alter  cold 
nights  ? 

t:^.    Is  tlie  sap  of  which  we  make  sugar  going  uj)  or  down  ? 

13.    How  does  the  sugar  come  to  be  in  the  sap  ? 

74.  \Mi\-  is  the  sugar  made  during  the  "  first  run  "  better  than  that 
which  IS  made  later  ?     A\"h\"  cannot  vou  make  sugar  in  the  summer  ' 

15.    Does  it  injure  trees  to  ta]i  them  ? 

lO.    Do  the  holes  made   in   earlier  years  become  farther  apart  as 
the  tree  grows  ? 
.  17    What  other  trees  besides  the  sugar  ma|ile  gi\e  sweet  sap  ? 

iS.  W'hat  animals,  birds,  and  insects  are  to  be  seen  m  the  woods 
during  sugar-making  time  ? 

19.  Ha\'e  you  ever  seen  the  tracks  of  animals  on  the  snow  in  the 
woods  ?  If  so,  make  jiictures  of  them  and  tell  what  animals  made 
them. 
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THE   RED   SQUIRREL    OR  CHICKAREE.* 


liv  ANNA    BOTSFORI)    COMSTOCK. 

"All  day  long  the  red  squirrels  eame  and  went,  and  affr)rded  nre  much 
entertainment  by  their  maneeu\'res.  One  would  approacdi  at  tirst  warily 
through  the  shruh-oaks,  running  over  the  snow  crust  by  hts  and  starts  like 
a  leaf  blown  b)-  the  wind,  now  a  few  paces  this  way,  with  wunderful  speed 
and  waste  of  energy,  making  inconceivable  haste  with  his  "  trotters  "  as  if 
it  were  for  a  wager,  and  nuw  as  many  paces  that  way,  but  never  getting  on 
more  than  halt  a  rod  at  a  time  ;  and  then  suddenly  pausing  \\-ith  a  ludicrous 
expression  and  a  gratuit(">us  sonierset,  as  if  all  the  eyes  in  the  nni\'erse  A\'ere 
trxed  on  him, —  for  all  the  motions  of  a  squirrel,  e\"en  in  the  most  solitar\- 
recesses  of  the  forest,  imph-  spectators  as  much  as  tliose  of  a  tlancing  girl, — 
wasti)ig  more  time  in  delay  and  circumspection  than  ^voub!  have  sufficed  to 
\\alk  the  whole  ilistance, —  I  ne\-er  sa\\'  one  ^^'alk, —  and  then  suddenh-, 
l)efore  you  could  say  Jack  Robinson,  he  would  be  in  the  top  of  a  young 
]^itch-pine,  winding  up  his  clock  and  chiding  all  imaginary  spectators, 
solibjquizing  and  talking  to  all  the  universe  at  the  same  time, —  for  no  rea- 
son that  I  could  e\"er  detect,  or  he  himself  was  aware 
'of,  I  suspect."  —  TiioiiEAU. 


ROM    contact   \vitli  civilization  some  Avild  ani- 
mals flourish  while  others  are  soon  exterminated 
by  association  with  man.     To  this  latter  class  Ijelongs 
the  black  siquirrel.     ^Vitl^in  my  own  memory  this  heauti- 
f  til  creature  was  almost  as  common  in  the  rural  districts 
of  Xew  York  State  as  was  the  red  squirrel  ;   but  now  it 
is  seen  no  more  exceiit  in  most  retired  places  ;   while  tlie 
red  squirrel,  jnignacious  and  companionaljle,  defiant  and 
shy,  climbs  on  our  \'ery  roofs  and  sits  there  scolding  us 
for  daring  to   come   within   his   range   of  vision.     One 
reason  for  the  disappearance  of  tlie  black  squirrel  is, 
undotibtedl)-,  the  fact  that  its  meat  is  a  delicious  food, 
squirrel  is  also   good   food   at   certain   times   of  tlie   year, 
luse   of   its    lesser  size,   and   its   greater  agility    and    cun- 
'las   succeeded   in   li\'ing  not   merely   despite   of  man,  but 
of   man,  for  now    he    rifles  corn  cribs  and  grain  bins  and 
"jiilent  by  le\A'ing  tribute  on  man's  own  sayings. 


The  red 
but  liec: 
ning,  it  1 
because 
wa.xes  0| 


lunie  Nature-Stud;-  (Juurse,  \^ol.  V,  Xo.  2,  November,  1903. 
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AltlKniyli  the  red  s(iiiirrcl  is  familiar  tu  us  all,  yet,  I  think,  there 
are  few  whn  realh'  kiKjw  its  habits,  which  are  as  interesting  as  are 
those  of  bear  or  lion.  Xote,  for  examjjle,  the  way  he  peeps  at  us 
from  the  far  side  of  the  tree,  and  the  way  he  uses  his  tail  as  a 
balance  and  a  help  in  steering  as  he  leaps.  This  same  tail  he  uses 
in  the  winter  as  a  l)oa  by  wrapping  it  around  himself  as  he  lies 
curled  up  in  his  snug  house.  His  vocal  exercises  are  most  enter- 
taining also  ;  he  is  the  only  singer  I  know  who  can  carry  two  parts 
at  a  time.  Notice  some  time  this  autumn  wdien  the  hickory  nuts  are 
ripe  that  the  happy  red  squirrel  is  singing  you  a  duet  all  by  him- 
self,—  a  high,  shrill  chatter,  with  a  low  chuckling  accompaniment. 

We  usually  regard  nuts  as  the  main  food  of  squirrels,  but  tiiis  is 
not  necessarily  so  ;  for  they  are  fond  of  the  seeds  of  pines  and 
hendocks,  and  also  hang  around  our  orchards  for  apple-seeds.  In 
fact,  their  diet  is  varied.  The  red  sipiirrel  is  a  great  thief  and 
keeps  his  keen  eye  on  chipmunks  and  mice,  hoping  to  find  where 
they  store  their  food  so  that  he  can  steal  it  if  he  can  do  so  with- 
out danger  to  his  precious  self. 

QUF.SI'IONS    ox     IHF,    RkII    SqUIRRFL. 

We  want  you  to  make  some  original  observations  on  the  red 
scpurrel. 

1.  In  summer,  what  is  the  color  of  the  red  S(piirrel  on  the  upper 
parts  '      lieneath  ? 

2.  A\'hat  is  the  color  along  the  side  where  the  two  colors  join  ? 

3.  Do  these  colors  change  in  winter? 

4.  '["ell  how  and  wdiere  the  squirrel  makes  its  nest. 

5.  Does  it  carry  nuts  in  its  teeth  or  in  its  cheeks  ? 

6.  Has  it  cheek  pockets  like  the  chipmunk  ? 

7.  Does  the  red  squirrel  store  food  for  winter  use  ?    If  so,  where  ? 

8.  Does  it  spend  its  time  sleeping  in  winter  like  the  chipmunk, 
or  does  it  go  out  often  to  get  food  ? 

9.  Name  all  the  kinds  of  food  which  you  know  it  eats. 

10.  Did  )'0U  ever  see  a  red  squirrel  disturb  birds'  nests? 

11.  How  does  a  squirrel  get  at  the  meat  of  a  hard-shelled  nut 
like  a  black  walnut,  or  a  hickory  nut?  (Answer  this  by  a  sketch, 
if  you  can  draw.) 

12.  Do  the  squirrels  of  your  neighborhood  ha\-e  certain  paths 
in  tree-to|)s  which  they  follow? 

13.  How  many  emotions  does  the  squirrel  express  with  his  voice  ? 

14.  ^Vhat  kind  of  tracks  does  the  red  squirrel  make  in  the  snow  ? 
(Show  this  by  a  sketch  if  possible.) 


LEAFLET  L. 


THE   IMPROVEMENT  OF  COUNTRY  SCHOOL 
GROUNDS.* 


Bv  JOHN    \V.    SI'KNCER. 

Mv  Df,ar   Teacher  : 

ESPITE  all  that  is  said  and  done 
the  average  school  ground  is 
far  sliort  of  its  possibilities  in  an 
artistic  way.  Of  this  you  are 
well  aware,  and  no  dou])t  }'ou 
liave  often  ■\\'ished  that  you  might 
remedy  this  defect.  Your  liours 
are  full  of  arduous  work.  Per- 
haps, however,  you  can  interest 
)Our  children  to  Inelp  you  to  clean 
and  to  improve  the  grounds,  fldtli- 
out  much  extra  care  or  work  on 
your  jjart. 
Tliis  illustration  of  a  sidioolliouse  (Fig.  292)  is  taken  from  Bulle- 
tin 160,  puldished  bv  tlie  College  of  Agriculture  of  Cornell  Uni- 
^"ersit}■.  The  title  of  the  bulletin  is  "  Hints  on  Rural  School 
Crounds."  I  wish  you  would  send  for  the  bulletin.  It  will  lie 
mailed  \-ou  free  if  you  reipiest  it. 

The  picture  is  not  an  imaginar)'  sketch,  but  a  faithful  represen- 
tation of  what  stood  in  a  prosperous  rural  community  less  than 
fi\'e  vears  ago.  To  one  familiar  with  country  school  buildings  it 
will  not  be  considered  as  a  solitary  "awful  examide,"  but  rather 
as  a  type  of  man}-  tliat  are  scattered  over  the  State.  I  hope  it  is 
not  your  misfortune  to  l)e  teaching  in  sucli  a  house,  e\-en  thougli 
it  is  my  desire  to  reach  ever)-  teacher  who  is  that  luckless.  How- 
ever, to  make  m\-  talk  more  real  let  us  "  niake  belie\-e,"  as  children 
sa}-,  that  you  are  the  priestess  in  a  similar  teniple  of  learning. 
Together  we  will  plan  how  we  can  niake  tJ-ie  most  of  \-ery  uncon- 
genial surroundings. 


'■'Supplement  to  Junior  Naturalist  Moiitlily,  l''el)ruary,  1902. 
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It  would  1)c  safe  t(i  wager  a  red  a|)[)le  tliat  the  inside  of  tlie 
liuilding  is  e\-er)-  liit  as  dilapidated  as  the  outside.  A  eoinmiinity 
that  tolerates  sueh  a  Ijuildint;-  would  not  be  likely  to  have  anythinjj; 
l)ut  the  rudest  furniture  and  most  of  that  on  i;rut(dies.  It  woidd 
be  something  out  of  the  usual  if  the  box  stove  is  not  short  a  leg 
or  two,  with  briek-bats  being  used  as  substitutes.  \'ou  will  be 
fortunate  if  tlie  sto\'e  door  has  two  good  hinges  and  if  the  wood  is 
not  green.  At  the  last  seliool  meeting,  did  the  ]iatrons  instruct 
the  trustees  not  to  pay  more  than  six  dollars  per  week  for  your 
ser\iees  ?  Was  the  proposition  that  the  district  raise  In'e  didlars, 
to  which  the  State  \\'ould  add  fi\'e  more  for  the  purchase  ot  books 


^m'''^^(^imi^,.,  ^>^(.iiM:f:*^^"'  ^"''^'^  ^''  -^ 
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for  a  librarv,  unanirnoush'  \oted  down  and  the  poor  man  wlio 
introduced  the  resolution  expected  to  apologize  for  his  tenierit\- ? 
The  leading  man  in  the  district  each  Sunday  during"  summer 
drixes  two  miles  to  salt  his  waning  stock,  inspect  fences,  and  see 
how  the  _\'earlings  are  prospering  ;  but  he  ne^er  thinks  of  \-isiting 
the  scliool  to  see  how  Inis  cliddren  are  progressing.  Yet  the  peoi)le 
of  this  district  are  not  bad.  The)'  are  counted  gooil  citizens  bv 
the  bar  and  judge,  wlien  the\'  are  drawn  on  juries.  'Die  public 
buildings  at  the  count\--seat  are  models  of  their  kind  and  these 
gentlemen  do  not  remonstrate  as  to  the  exi)ense.  Perhaps  it  has 
not  occurred  to  them  that  si  hool  buildings  and  grounds  shoidd 
have  as  high  a  standard  as  those  of  the  county.      A  correct  public 
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ideal  is  everything.      It  is  not  a  hopeless  undertaking'    to    advance 
such  an  ideal  in  the  communitv  of  whiidi  we  are  speaking. 

I  suggest  to  you  as  teacher  in  this  school  to  undertake  some 
inipro\-ements  in  the  grounds.  I  consider  the  ahove  sketidi  to  be 
a  zero  case.  If  improvements  can  be  developed  here,  it  is  reason- 
able to  suppose  that  the  same  can  be  repeated  where  conditions 
are  primarily  better.  The  possibilities  are  sufficient  to  warrant 
the   undertaking.     The  victory  «-iIl   add    to    your  strength.     The 


/■/'v'.  2gj.      "  The  ;^irh  or^^ailized  Iheinst'lvcs  hi/o  a  tUi^'-oJ -:^u[r  liuuu." 


li\es  of  the  children  will  be  better  filled  for  the  part  they  may  do, 
and  vou  will  lia\'e  started  a  public  impro\'enient. 

I  should  not  appeal  to  the  parents  for  help.  Vou  ha\'e  a  foun- 
tain of  power  in  the  cdiildren.  It  is  necessar)'  only  to  insjiire  and 
guide  them.  This  is  no  theory  of  mine.  It  is  a  result  that  has 
been  worked  out  in  luan)'  instances. 

The  beautiful  i:\\\  of  "Rochester  is  proud  of  its  schools.  The 
development  of  the  town  made  llie  c(uistruction  of  new  scliool 
buildings  necessary  to  such  an  extent  that   little   money  remained 
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for  the  improvement  of  tlie  grounds.  Some  of  them  were  located 
in  tlie  breadwinners'  districts.  l"he  grounds  were  as  the  con- 
tractor left  them  ;  your  imagination  can  picture  their  condition. 
The  interiors  were  well  nigh  perfect.  The  exterior  was  some- 
times a  Sahara  of  mud  and  builders'  rubliish.  The  principal  of 
one  of  the  schools  —  a  woman,  by  the  way, —  knoHung  the  force  in 
children,  set  al)out  to  apply  it  to  the  improvement  of  the  surround- 
ings. Her  method  was  first  to  insjjire,  and  then  to  direct.  Her 
success  was  ample.  Both  boys  and  girls  particijjated.  The  girls 
organized  themselves  into  a  tug-of-war  team  (Fig.  293).  By  fas- 
tening ropes  to  sticks  and  lieams,  these  things  were  hauled  out  of 
sight.  The  boys  leveled  the  hummocks  and  lirought  fertile  soil 
from  some  distance.  This  principal  confined  her  improvements 
to  small  areas  —  so  small  that  the  children  wanted  to  do  more 
when  they  were  through.  From  the  time  school  opened  until  the 
rigors  of  winter  stopped  the  juvenile  improvements,  only  part  of 
the  space  from  the  front  of  the  building  to  the  street  was  graded. 
Some  of  the  boys  brought  chaff  from  a  haymow,  which  was  raked 
in  as  lawn  grass  seed.  The  following  spring  (piite  as  many  weeds 
ajipeared  as  grass,  but  the  children  ga\'e  the  weeds  the  personifi- 
cation of  robliers  and  made  their  career  short.  The  jiromoters 
had  a  just  jiride  in  what  they  had  accomplished  ;  and  that  meagre 
bit  of  lawn  meant  %'astly  more  to  them  than  had  it  been  made 
by  a  higli-salaried  landscape  gardener. 

I  am  acquainted  with  another  instance,  where  the  patrons  are 
largely  Polish  Jews.  I  am  credibl)'  informed  that  the  average 
head  of  a  family  does  not  have  a  gross  annual  income  to  exceed 
three  hundred  and  fifty  dollars.  This  necessitates  that  the  mother 
go  out  for  work  and  that  the  children  lea\'e  school  as  soon  as  the 
law  allows  to  take  up  work.  Yet  with  all  these  unfavorable  circum- 
stances the  pupils  have  a  jjride  in  their  school  grounds  that  is  glo- 
rious to  see.  In  the  fall  of  1901  prizes  were  offered  for  tlie  great- 
est improvement  of  school  grounds  made  by  children.  Nothing 
daunted,  the  principal  entered  his  grounds  in  competition  with 
those  in  the  more  wealthy  part  of  the  city.  The  committee  of 
awards  gave  him  the  third  prize.  To  judge  from  the  mere  physical 
side,  the  decision  was  no  doubt  just  ;  but  when  judged  on  the  score 
of  getting  the  greatest  results  from  the  least  material,  the  princi- 
pal and  his  school  may  have  deserved  the  first  prize,  plus  a  reward. 

The  chances  are  that  your  fuel  is  wood,  and  perhaps  not  very 
dry  at  that.     It  is  in  a  pile  in  the  open.     Sometimes  the  sticks  are 
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scattered  over  half  the  hjt.  This  vou  can  jirevent  by  properly 
appealing  to  the  pride  of  your  pupils.  You  will  find  that  they 
wish  to  be  more  tidy  than  is  the  school  o\'er  in  "W'hippoorwill  Hol- 
low or  in  some  otjier  district  that  is  considered  to  be  a  little  more 
in  the  back  country  than  vour  own. 

About  the  time  you  hear  the  first  spring  notes  of  the  bluebird 
and  the  roljin,  prepare  public  opiinion  in  "\-our  little  school  com- 
munity for  a  spring  furnishing.  You  can  devise  many  ways  to 
inspiire  them.  Tell  them  about  Col.  George  R.  "Waring  and  his 
white  l)rigade  and  what  they  did  to  make  New  York  City  cleaner 
than  it  had  been  for  many  decades  before.  Alter  the  Spanish 
war,  when  Cuba  became  a  responsibility  upon  the  United  States, 
tlie  question  arose  as  to  what  could  be  done  to  make  filthy 
Havana  cleaner  and  freer  from  vellow  fever.  No  one  was  thought 
by  tile  Federal  go^'ernment  so  competent  to  sol\-e  the  problem  as 
Colonel  ^Yaring.  He  went,  spared  not  himseM',  and  did  his  dut\', 
did  it  so  fearlessly  that  he  died  the  victim  of  the  filth  he  had 
fought  so  \-aliantl\'.  He  had  done  much  during  pre\'ious  years  to 
commend  his  memory  to  posterity  ;  but  pjrobably  nothing  will  stand 
out  so  prominentl\-  as  his  great  ability  to  correct  municipal  untidi- 
ness.    Ask  your  pupils  to  be  ^Varings  in  their  own  neighborhoods. 

By  this  time  the  ground  will  be  bare  of  snow  and  it  "will  be 
soft.  Ask  some  of  the  jnipils  to  bring  rakes,  and  ha\-e  them 
gather  up  the  rubbish.  You  can  all  play  gypsies  when  vou 
gather  about  the  bonfire.  This  will  be  a  fa\'orable  time  to  sow 
grass  seed  ;  for  I  ha\'e  no  doubt  the  school  lot  will  need  it.  A 
lawn  mixture  of  seed  would  be  ideal,  but  I  hardh'  expect  you  to 
pay  for  it.  At  this  stage  of  your  improvements,  I  scarcely  expect 
that  any  of  the  ]jatrons  of  }'our  school  would  do  so  either.  Later 
some  of  them  may  feel  differently.  Your  pupjils  can  at  least 
follow  the  plan  of  those  spoken  of  in  Rochester  —  get  chaff  from 
a  haymo^^•.  It  will  ine\'itably  be  a  mixture  of  grass  and  weeds, 
but  the  latter  can  be  pulled  out  after  germinating.  It  is  barely 
possible  that  some  farmer  \\ill  gi\'e  )'ou  some  clover  and  timothy, 
such  as  he  uses  in  seeding  his  meadow  ;   and  this  will  be  far  better. 

Next,  I  should  put  out  a  hitching-jiost.  When  your  school 
commissioner  calls  it  will  be  appreciated.  If  that  functionary 
does  not  publicly  compliment  your  school  for  even  such  small 
improvements,  I  wish  you  would  report  such  indifference  to  me, 
giving  his  full  address,  and  I  will  request  him  to  explain  this 
forgetfulness. 
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Good  results  in  landscape-gardening  depend  on  observing  cer- 
tain principles,  the  same  as  with  our  wardrobe.  Many  a  clever 
girl  will  accomplish  more  in  dress  with  twenty-five  dollars  than 
others  can  do  with  twice  that  amount.  Among  the  first  and  most 
important  efforts  is  to  make  a  frame  or  setting  for  the  house  by 
planting  around  the  borders  of  the  place.  Sometimes  the  location 
will  make  this  inconvenient  if  not  imijossible,  when,  for  instance, 
the  building  is  idared  near  the  street  or  crowded  between  other 
buildings.      Even  in  such  cases,  howe\-er,  it  is  well  to  keep  the  idea 

( learh'  in  mind  and  to  approach  it 
as  nearlvas  circumstances  will  per- 
mit. An  illustration  of  a  normal 
location  to  which  this  principle 
can  be  applied  is  shown  in  Fig. 
294.  The  trees  and  the  higher 
slirubs  are  planted  first  and  on 
tlie  extreme  borders  of  the  lot, 
with  shorter  shridMS,  roses,  and  the 
like  in  front  of  them.  This  frame 
can  be  given  a  finish  by  planting 
flowers  or  ver)'  low  things  next 
the  grass.  If  the  area  be  ample, 
294)  ;   but   if   ^'erj-  limited,  straight 
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let  the  edges  be  irregular  (l-'ii. 
lines  become  necessary. 

The  0])en  space  within  the  boundaries  should  be  a  mat  of  green 
carpeting,  for  nothing  can  l)e  more  beautiful  than  sward.  Fight 
all  influences  to  bedeck  it  \\ith  beds  of  flowers  in  forms  of  stars 
and  moons  and  otlier  celestial  and  terrestrial  designs.  The 
demands  for  such  capers  may  be  great,  but  hold  out  against  them 
boldly.  Certain  small  shrubs,  ferns,  and  flowers  may  be  planted 
along  the  walls  of  the  building,  particularlv  in  the  angles  ;  but  I 
beg  of  y(ui  to  leave  the  green  plat  unscalloped  and  unspoiled, 
only  as  is  necessary  for  dri\-es  and  walks.  AVhen  the  buildings 
are  unsighth',  cover  with  ^dnes  and  jdant  bushes  against  them. 
Fig.  295  illustrates  how  Fig.  292  may  be  improved  with  very 
little  effort. 

Now  I  will  speak  of  the  actual  planting.  In  the  light  of 
unnumbered  thousands  of  Arbor  Day  trees  put  out  to  struggle  a 
few  weeks  for  life  and  then  die,  this  may  seem  the  most  important 
feature  of  my  article.  To  the  unsuccessful  planter,  let  me  suggest 
that  he    select   shrubs   and   trees   which   take    care   of  themselves 
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under  adverse  conditiuns.  \\'e  li;n-e  a  nunil>er  of  sucli.  If  they 
were  imijorted  from  Japan  and  sold  at  fancy  jirices,  tlie)'  would  he 
greatly  apijreciated.  The  common  sumac  is  one  of  them.  For  a 
shrub  I  know  of  nothing  of  its  class  so  sure  to  Ijear  the  ordeal  of 
transplanting  or  to  make  more  vigorous  growth  under  adverse 
conditions.  It  can  be  pruned  to  suit,  and  nothing  can  rival  its 
blaze  of  color  in  late  autumn  ;  yet  as  a  farmer,  I  know  the  expe- 
rience of  fighting  against  its  e.vistence  in  fence  corners,  about 
stone  piles,  and  on  steep  hillsides.  I  do  this  even  though  I  am 
fond  of  the  shrub  and  admire  it.  It  encroaches  on  my  vineyard 
and  injures  the  crop.  Grapes  will  help  pay  taxes  and  sumac  will 
not.      In  mv  cherry  orchard  it  is  a  weed.      In  ni)-  Ijack  yard  and  on 


-■!/ 


J^','~f.  2<)j  ■      Ho7^'  iJw  ;^rouuth  in  Fi;^.  21.^2  may  he  unprovCfl . 

the  borders  of  my  lawn  it  is  an  ornamental  shrub.  The  same  can 
lie  obscr\-ed  of  ])eople.  When  in  their  proper  sphere  they  are  help- 
ful factors  in  a  community  ;   when  out  of  it  they  are  nuisances. 

If  \o\\  ask  me  to  mention  a  tree  most  likel)-  to  li\'e  when  planted 
by  unskilled  hands,  I  shoidd  name  the  willow.  I  mean  the  most 
common  kind  to  be  found  in  the  northern  States  —  the  kind  that 
stands  beside  the  roadside  watering-trough.  Tine  im|"iressi(jn  is 
common  that  willows  will  thri\-e  only  in  \\-et  places.  It  is  true 
that  a  \^■illow  is  very  comfortable  in  [daces  where  many  other  trees 
will  suffer  from  wet  feet  ;  )'et  it  will  gi\'e  good  results  elsewhere. 
It  is  reasonable  to  suppose  that  poor  soil  goes  with  a  poor    school 
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building,  and  a  refined  tree  would  probaljly  find  life  hard  in  such 
a  place.  I  should  certainly  plant  a  willow  in  such  cases.  It  will 
thri\'e  where  a  goat  can,  and  where  a  sheepj  cannot.  For  city 
places,  the  Carolina  poplar  is  to  be  recommended.  If  the  soil  is 
good  enough,  plant  maples,  elms,  or  other  trees. 

A  judicious  planting  of  A^irginia  creeper  heljjs  the  appearance 
of  buildings  both  good  and  bad.  I  should  surely  plant  it  about 
the  main  building  and  the  outbuildings  and  fences,  if  the  patrons 
of  the  school  did  not  object.  The  probabilities  are  that  when 
the  vines  have  begun  to  cover  some  of  the  deformities  of  the 
[dace,  some  finicky  resident  of  the  district  will  cut  them  out  on 
the  plea  that  they  promote  decay  of  the  weather-beaten  clap- 
boards ;  but  do  not  be  discouraged  by  such  a  possibility.  Vines, 
too,  usually  interfere  with  the  painting  of  a  building.  Although 
the)'  may  be  taken  down  and  put  back  after  the  ])ainters  are 
through,  the  first  effect  is  not  regained  unless  the  process  of 
putting  back  has  been  done  with  unusual  care. 

]  )o  notmake  the  mistake  of  planting  too  much.  A  small  lawn 
can  be  overdressed  as  is  sometimes  the  case  with  women.  Lilac, 
Japan  quince,  syringa,  hydrangea,  and  like  common  shrulis,  could 
be  planted  if  the  opijortunities  of  space  seem  to  warrant. 

I  hope  it  will  be  your  taste  to  allow  the  limbs  of  the  trees  to 
start  low  and  those  of  the  shrubs  to  begin  as  near  the  ground  as 
possdile.  I  am  aware  that  among  country  people  it  is  the  practice 
to  tolerate  only  the  higher  limbs.  I  can  give  a  reason  for  this 
onlv  on  the  supposition  that  thev  must  do  something  in  pruning, 
and  the  lower  limbs  are  the  mcjst  convenient  to  reach.  1  know  a 
man  who  came  into  possession  of  a  place  having  a  fine  lot  of 
e\'ergreens  with  the  lower  branches  at  the  ground.  I3y  wa)-  of 
])roclairaing  a  change  of  ownership  he  cut  away  the  lower 
branches,  leaving  a  bare  trunk  of  about  five  feet.  Before  he 
touched  them  they  were  beautiful  green  cones  and  when  passing 
the  place  I  always  turned  my  face  in  their  direction  to  enjoy  the 
beauty.  AVhen  he  was  through  they  were  standing  on  one  leg, 
and  a  wooden  leg  at  that.  I  have  ne\'er  felt  kindly  toward  the 
man  since. 

In  the  matter  of  planting  I  know  of  no  better  method  than  that 
of  the  experienced  orchardist.  As  a  rule  he  buys  his  trees  of  a 
nurseryman.  They  are  often  dug  in  the  fall,  and  are  planted  the 
following  spring.  During  the  interval  they  are  stored  in  specially 
constructed  cellars,  and   at   no   time    are    the    roots   permitted   to 
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become  dry.  W'lieii  ])a(;ked  for  shipment  damp  moss  is  placed 
about  the  roots.  AVhen  tlie  (jrchardist  removes  them  from  the 
packing  box  he  "heels  "  them  in,  which  is  a  kind  of  probationary 
planting  in  shallow  furrows  where  they  stand  until  ready  to  be  set 
out  permanently.  ^Vhen  that  time  comes  the  trees  are  taken  from 
the  trench  and  the  roots  plunged  in  a  tub  of  thin  mud  or  doused 
with  water  and  covered  with  a  blanket.  An  orchardist  counts  a 
tree  lost  if  the  roots  have  been  allowed  to  remain  in  the  sun  until 
the  small  rootlets  have  so  dried  that  they  have  a  gray  appearance 

In  taking  the  young  tree  from  the  nursery  row  only  a  fraction  of 
the  original  roots  go  with  the  tree,  and  these  are  badly  bruised  at 
the  point  of  cleavage.  These  ragged  ends  should  be  dressed 
smoothly  by  means  of  a  slanting  cut  u'ith  a  knife.  i\ll  mutilated 
roots  should  be  removed.  You  must  bear  in  mind  that  the  roots 
you  find  with  the  trees  are  capable  of  jjerforming  Ijut  a  small  jjart 
of  what  was  done  by  all  the  roots  when  growing  in  their  native 
place. 

The  hole  in  which  the  tree  is  set  should  be  large  enough  to 
accommodate  the  roots  without  cramping  them  out  of  their  natu- 
ral positions.  It  is  important  that  the  earth  used  for  filling  shoidd 
be  fertile,  and  it  is  doubly  important  that  it  should  be  fine  —  e\'en 
superfine.  Clods,  even  small  clods  like  marbles,  will  not  snuggle 
ui>  to  the  bark  of  the  root  as  closely  as  is  absolutely  necessary. 
Set  the  tree  about  an  iiicli  dee|)er  than  you  think  it  originally 
stood,  so  that  when  planted  and  the  earth  settles,  it  will  really  be 
about  the  same  depth.  All  the  earth  should  not  be  dumped  in  at 
once  and  then  the  surface  pressed  firm  with  the  feet.  A  close 
examination  will  show  that  the  soil  has  "bridged  "  in  places,  leav- 
ing many  roots  in  tiny  caverns.  It  is  important  that  fine  soil 
should  be  snuggled  close  to  each  little  rootlet,  not  for  warmth  but 
for  moisture.  Fill  the  hole  by  installments  of  one-third  at  each 
filling.  Sprinkle  the  fine  earth  about  the  roots.  Then  dash  in  a 
third  of  a  [jail  of  water.  This  will  give  the  roots  much  needed 
moisture  and,  best  of  all,  will  wash  the  earth  about  each  root 
fiber.  I  urge  the  ado[)tion  of  this  careful  method  for  all  trees  and 
shrubs,  not  excepting  the  sumac  and  willow.  Even  willows  will 
show  their  gratitude  for  such  considerate  treatment,  even  though 
they  are  able  to  survi\-e  rougher  usage.  They  will  i)ay  for  it  when 
the  drought  and  neglect  of  summer  come. 

The  most  common  mistake  made  in  the  selection  of  trees  is  in 
taking  those  that  are  too  large.     For  the  conditions  that  we  have 
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under  cDiisideration,  I  .suggest  that  a  tree  no  larger  than  a  Lroom- 
liandle  be  chosen.  I  know  tliat  the  (-(jnimon  feeling  is,  "  Ave  shall 
lia\'e  to  wait  too  long  for  our  shade."  Unless  the  larger  tree  is  in 
the  liands  of  an  expert,  the  smaller  will  be  the  more  desirable  at 
the  end  of  ll\e  years.  I  much  prefer,  moreo\-er,  tiie  selection  of  a 
tree  or  slirub  growing  in  the  sunshine,  rather  than  one  from  the 
shade. 

I  ha\-e  one  final  request  to  make,  which  to  the  novice  will  be 
the  most  difficult  of  all  and  one  which  he  is  rpiite  likely  to  fail  in 
])erforming  because  of  lack  of  moral  courage.  I  mean  the  cutting 
ba<.k  of  the  top  of  the  tree  or  shrub  after  planting.  Before  the 
remo\-al  of  the  tree,  the  roots  probabh'  found  pasturage  in  a  cart 
load  of  soil.  .U"ter  planting,  the  root  pasturage  is  not  more  than 
half  a  bushel  of  soil.  "What  follows  when  the  forces  of  plant 
growth  begin  ?  A  tlemand  for  soil  ])roducts,  with  a  \'erv  much 
restricted  means  of  supph.  The  top  must  be  cut  back  to  match 
the  shortened  root  swstem.  Thousand  of  trees  die  ever)'  year 
because  this  principle  is  not  dulv  observed  and  tlie  failure  is  often 
attributed  to  the  nurservman.  The  amount  necessarv  to  cutback 
differs  with  different  trees  and  shrubs.  X'o  hard  and  fast  rules 
can  be  gi\'en.  \\'ith  willow's  and  sumacs  one-third  to  one-half  of 
e\'erA'thing  bearing  leaf  Inuls  can  be  cut  awa_\'.  With  a  majTe 
having  a  diameter  of  one  and  a  half  intdies  at  the  butt,  I  should 
suggest  that  afiout  one-third  of  tlie  braiK  h  area  be  left  to  grow. 

In  this  article  I  ha\'e  had  in  mind  tlie  impro\'ement  of  school 
gr(junds  \\-here  all  the  conditions  are  at  zero  —  where  the  building 
«"ould  be  a  discredit  to  any  owner,  «'liere  the  patrons  are  totally 
indifferent,  and  where  the  cud)'  resource  is  to  awaken  a  public 
spirit  on  the  part  of  the  children.  \\'ith  better  school  buildings, 
more  ample  grounds,  and  a  small  numfier  of  patrons  fa\-orable  to 
ini[jrovement,  the  foregoing  ideas  need  not  be  followed  closelv. 
llowe\"er,  they  do  contain  principles  and  some  details  that 
deserve  careful  consideration,  e\en  in  landscape  jdanting  of  the 
liigliest  form.  The  first  step  should  be  the  de\-elopment  of  local 
pride.  Something  may  be  accomplished  among  the  parents  :  but 
it  is  a  problem  as  to  wliat  extent  that  ma}'  be  done.  To  the  true 
teacher  the  ]iupils  nuu'  be  counted  upon  as  the  mainstay  in  such 
an  undertaking.  To  such  a  teacher  T  should  say,  Do  not  for  a 
moment  bclie\-e  that  the  imiirovements  seen  al)out  the  school 
grounds  will  be  all  the  good  that  is  wrought.  ]''ifty  years  from 
now  there  will  Ijc   a   few   gra)'-haired   men    and  «'omen    who   take 
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more  intert-st  in  the  appearance  of  their  "front-door-yard,"  and 
gi\'e  their  cliildren  encouragement  in  having  a  posy  lied  "all 
their  own,"  and  who  extend  svmpathy  and  service  to  the  better 
appearance  of  the  school  grounds,  because  of  your  altruism  when 
you  taught  district  school. 

^^'e  ha\-e  some  aids  that  may  be  helpful  to  you  and  to  which 
you  are  welcome.  P5ulletin  160,  s[joken  (jf  at  the  beginning, 
specifically  treats  of  this  work,  and  bulletin  121,  on  "Planting  of 
Shrubbery,"  has  been  ^-cry  popular.  \'\'e  have  published  a  number 
of  articles  on  children's  gardening,  all  of  which  will  be  sent  you 
free  if  ^-ou  request  it.  If  \'0u  ha\'e  specific  problems  we  shall 
be  glad  to  have  you  write  and  we  will  help  you  all  we  can  liy 
correspondence. 

The  most  efficient  help  we  can  give  you  is  through  the  organ- 
izing of  vour  pupils  into  Junior  Xaturalist  (  lubs.  \\'e  give  these 
clubs  especial  instruction  in  gardening  and  the  improvement  of 
home  and  school  grounds.  Children  receive  great  inspiration  from 
large  numbers  doing  the  same  thing,  while  we  can  give  instruc- 
tion to  ten  thousand  as  easily  as  to  one  child.  ]Many  hundreds 
of  teachers  and  thousands  of  children  find  the  study  of  nature  a 
beam  of  sunshine  in  the  schoolroom  and  a  great  aid  in  the  English 
period  without  being  a  burden  to  the  teacher. 


PART  II. 
CHILDREN'S  LEAFLETS. 

Designed  to  Opex  the  Eves  (jf  the  Young. 

Mubt  (.)f  the^e  leaflets  wert  published  as  companions  to  the  Teachers' 
Leaflets  and  Lessons, —  the  teachers'  lessons  written  in  one  vein  and  the 
children's  in  aimther.  Even  though  tlie  subject-matter  may  be  largely  dupli- 
cated in  the  two  it  seems  worth  while  tu  keep  these  separate  as  showing  a 
simple  method  of  presentation  and  as  "suggesting  a  means  of  procedure  to 
those  who  would  reach  small  children. 
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THE  CHILD'S   REALM. 

By  L.    II.   Bailey. 

A  little  child  sat  on  the  slojjing  strand 

Gazing  at  the  flow  and  the  free, 
Thrusting  its  feet  in  the  golden  sand, 

Playing  with  the  waves  and  the  sea. 

I  snatch'd  a  weed  that  toss'd  on  the  flood 
And  parted  its  tangled  skeins  ; 

I  trac'd  the  course  of  the  fertile  blood 
That  lay  in  its  meshed  veins  ; 

I  told  how  the  stars  are  garner'd  in  space, 
How  the  moon  on  its  course  is  roU'd, 

How  the  earth  is  hung  in  its  ceaseless  place 
As  it  whirls  in  its  orbit  old  : — 

The  little  child  paus'd  with  its   busy  hands 

And  gaz'd  for  a  moment  at  me. 
Then  dropp'd  again  to  its  golden  sands 

And  play'd  with  the  waves  and  the  sea. 
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A   SNOW   STORM.* 

I!v    ALICE    G.    :\lcCLOSKEV. 

(Cnmpare   Leaflet  VII. I 

A  chill  no  coat  however  .stout, 

Of  home.spun  .stuff  could  quite  shut  out, 

*  *  >|:  ^: 

The  coming  of  the  snow  storm  told. 

—  Whittier. 


UREL^',  it   is  going  to  snow,"  says  Grandfather, 
as  he  puts  an  armful  of  wood  into  the  old  box 
beside   the   fire  ;    and   a  happy    feeling    comes 
over  you,   and    you    like   Grandfather   a    little 
^.  ^..^  better    because    he   has  promised   you   a   snow 

l^k  storm.      "  What  a  wise  old  Grandfather  he  is  !  " 

^^j^^_^^   you  think.      He  always  seems   to  know  what  is 
/-  -  \going  to  happen   out-of-doors  and  you  wonder 

how  he  learned  it  all.  Perha]5s  I  can  tell  you 
why  Grandfather  is  so  wise.  When  he  was  a 
oy  he  lived  on  a  farm  and  was  in  the  outdoor 
orld  summer  and  winter.  There  he  learned  to 
^^■^  ^  Know  Nature  day  by  day.  This  is  why  he  can 
'^  ^^^  consult  her  now  as  to  wind  and  weather,  and 
»  ^L^"''iy  ^"^  nearly  alwaj's  understands  what  she  tells 
^^him.  He  is  a  good  observer. 
If  you  hope  ever  to  be  as  weather-wise  as  Grandfather,  you 
must  begin  right  away  to  see  and  to  think.  The  next  time  you 
hear  him  say,  "It  is  going  to  snow,"  put  on  your  fur  cap  and 
mittens  and  go  out-of-doors.  Is  the  air  clear,  crisp,  and  cold  — 
the  kind  you  like  to  be  out  in  ?  Or  is  it  a  keen  cold  that  makes  you 
long  for  the  fire-place  ?  Gan  you  see  tlie  sun  ?  If  so,  how  does  it 
look  ?  In  wliat  direction  is  the  wind  ?  How  cold  does  the  ther- 
mometer tell  you  it  is? 

All  the  time  that  you  are  learning  these  things  the  storm  will  be 
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coming  nearer.  Then  on  your  dark  coat  sleeve  sometlTing  soft 
and  white  and  glistening  falls  —  a  snowflake.  Vou  touch  the  briglit 
thing  and  it  disappears.  Where  did  it  come  from  and  whither  did 
it  go  ?  Others  follo«-  faster  and  faster,  jostling  each  other  as  they 
whirl  througli  the  air.  Look  at  them  (dosely.  Are  the  crystals 
large  and  flowery  or  small  and  clear  ?  Put  your  head  back  and 
let  them  come  down  on  your  face.  Is  tlieir  touch  soft  or  do  they 
hurt  as  the\'  fall  ? 

Perhaps  by  this  time  you  are  ^'erv  cold  and  think  that  suj^per 
must  be  nearly  ready.  You  go  into  the  house,  and  you  find  the 
gray  kitten  snoozing  comfortabh'  on  the  hearthrug.  Vou  snuggle 
down  beside  her  ''to  warm  your  frozen  bones  a  bit,"  and  still  the 
storm  and  outdoor  world  are  near  ;  for  is  it  not  splendid  music 
that  the  wind  is  making  as  it  roars  down  the  old  chimney  or  sways 
the  tall  pine  trees  ? 

Sl'Gl',|.;STI()XS    FDR    S'l'L'DV. 

Answer  as  many  of  the  following  (|uestions  as  you  can  from 
your  own  obser\'ations  ; 

1.  Plow  did  the  sk\-  look  liefore  it  began  to  snow  ?  During  the 
storm  ?  After  the  storm  '  It  is  always  a  good  thing  to  look  up 
at  the  skv. 

2.  In  what  direction  did  the  old  weather-cock  tell  you  the  wind 
was  blowing  as  the  storm  came  on  ?  PJid  the  wind  change  during 
the  storm  ?     If  so,  did  the  snow  change  in  any  way  ? 

3.  Look  at  snow  cr\-stals  through  a  tri|)od  lens  if  vou  have  one. 
How  man\'  points   do  thev  ha\'e  ? 

4.  After  sup|)er  go  to  the  window,  raise  the  shade,  and  look  out 
on  the  stormv  night.     Tell  Uncle  John  all  tliat  you  see. 

5.  ( )n  your  «-a)-  to  school  the  next  da_\'  after  a  snow  storm,  have 
the  following  in  mind  to  write  to  us  about  : 

(a)  'Plie  tracks  in  the  snow.  How  nian\-  do  you  find?  Did 
Ro\'er  make  them  ?  tlie  gray  kitten  ?  a  snow  liird  ?  an  old  crow  ? 
a  rabbit  ?   a  s(iuirrel  ? 

(b)  The  way  the  trees  and  small  plants  receive  the  snow.  Some 
hold  it,  others  cast  it  off  :    win-  ? 

(c)  Notice  the  snow  drifts.  \\'here  are  thev  highest  ?  Why 
does  the  snow  pile  up  in  some  places  and  not  in  others  ?  Is  the 
drift  deepest  close  to  buildings  or  a  little  wa\-  froni  them  ?  Are 
the  drilts  deepjest  close  to  the  trees,  or  is  there  a  sjiace  Ijetween 
the  tree  and  the  drift  ? 
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A   PLANr  AT  SCHOOL.* 
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DR()l'Pl':i)  a   sfcd    into    tile   earth       It    iS.re\Y,    and 
the  1 1  hint  was  mine. 

It  was  a  wonderful  thing,  this  phint  of  mine.  I 
did  not  know  its  name,  and  the  plant  did  not 
bloom.  All  I  know  is  that  I  planted  something 
apparently  as  lifeless  as  a  grain  of  sand  and  that  there 
came  forth  a  green  and  lixing  thing  unlike  the  seed,  unlike  the 
S(ul  in  which  it  stood,  uidike  the  air  into  whii  h  it  grew.  Xo  one 
could  tell  me  why  it  grew,  n<.ir  how.  It  had  secrets  all  its  own, 
secrets  that  baffle  the  ndsest  men  :  Vft  this  plant  was  ni)-  friend. 
It  faded  when  I  witidield  th.e  light,  it  wilted  «-hen  1  neglected  to 
gi\e  if  water,  it  flourished  when  1  supplied  its  sim|ile  needs.  Une 
week  I  went  awa\'  on  a  \acation,  ;ind  wdien  I  returned  the  plant 
was  dead  ;   and  I  missed  it. 

Although  my  little  |ilant  had  died  so  soon,  it  hail  taught  me  a 
'ess(.ui  ;  and  the  lesson  was  that  it  is  worth  wdiile  to  ha\-e  a  ]dant. 
I  wish  that  e\-er\'  Junior  Xaturalist  would  ha\-e  a  ]dant.  It  mat- 
ters little  what  the  plant  is.  Just  dro])  the  seed,  keep  the  earth 
warm  and  moist,  watch  the  plant  "  come  up,  '  see  it  grow. 
Measure  its  height  at  a  gi\-cn  time  e\-er\-  da\-.  Keep  a  record  of 
how  many  times  you  «-ater  it.  .Make  a  note  of  e\"er\"  new  leaf 
that  aiiiiears.  See  whether  it  leans  towards  the  light  If  it  dies 
tell  wdi\'.  hour  weeks  from  the  time  when  vou  plant  the  seed,  send 
Uncle   lolm  \'i,)ur  notes. 

A  sheet  ol  toolscap  pa])er  (.-ontains  about  twentv-eight  lines,  one 
line  for  the  notes  ot  each  da\',  and  space  enough  at  the  to]i  t(j 
write  \'i)ur  name,  date  of  sowing,  kind  of  seed,  and  nature  of  the 
soil,  ()pen  the  sheet  and  (jn  ea(  h  line  at  the  left  side  write  all  the 
dates  for  four  weeks  ahead  :  then  fill  in  these  lines  across  the  two 
pages  dav  b)'  da\-  as  the  ])lant  grows.  I'or  the  first  few  da\s  there 
will  not    be  much  to  write,  but  yuu  can    sa\'    whether   \-ou    watered 
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tlu-  earth  or  not,  ami  \\-lierc  _\i)U  kept  the  ])(jt  or  box.  It  will  lie 
good  jiractice  to  get  into  the  haljit  of  taking  notes.  J  suppose 
that  the  record  of  the  first  fe\\-  days  will  run  something  as  follows  : 

MvRiix    IiiHXSnx,  name  of   srliool,  age  — . 

,   Teacher. 


F,'h.  2.  ^[onda\-.  Planted  si.v  cabbage  seeds  in  loose  soil  from 
the  chij)  \ar(l.  I  ]int  the  earth  in  a  small  old  tin  cup, 
and  pressed  it  down  firnd)".  1  made  it  just  nicely 
moist,  m.it  Met.  I  planted  the  seeds  about  ecjual  dis- 
tances a])art  and  about  one-fourth  inch  deep,  and 
pressed  the  earth  o\"er  them. 


/■'/-.  2q-.      An  ■:;'.--,(/;, 7/  /,;;■;;/.        /'/;,■  plants,  from    /,/l  to  ri-ht, 
oorn,  /•op-oorn,  'o/ioot,  bnokiolioot. 


,(/'/«,-,',  /./,/ 


/"(■/'.   2.      Did   irot   water   to-dav,  for  the    soil   seemed   to   be   moist 

enough. 
/•',7'.    ;■.      Watered  at    10:30  .\.  M.      Teacher   told    me    to    be    careful 

not  to  make  the  soil  too  \\'et. 
/''<■/'.   4.      ^^'atered  at  noon. 
J'\-li.  J.      Put   the    cup   nearer  the    stove   so   that    the   seeds  would 

come  up  more  (juickly. 
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Feb.   6.     Tlie   earth    is   cracking   in   two  or  tlirce  places.     \Vatered 

at  noon. 
Feb.   J.      Went   to   tlie   sclioolhousj   and   found  some  of   tlie  plants 

coming  u]!. 
Fi-b.   y.      four  of   the  phints  are  up.      (Merc   tcU   how  they  look,  or 

make  a    few  marks  (o  sh(jw.) 
\\  lien  your  nKjnth's  record  is  all   c(jm[)lete,  send  tlie  sheet,  or   a 
coi)y  of  it,  to  Uncde   John,  and   this  will   be  your  club   dues.     See 
how  many  tilings  you  can  hnd  out  in  these  four  weeks. 


Fi^^.jgS.  A  'tvindoi'.'  l^lanl  llnil  is  i-dsy  lo  ■^'roi^'.  [I  is  a  common  ;^yu'dLU  I'ttl .  Tlic 
nnl  of  the  hrcl  -oas  cut  off  so  //ml  it  ooii/d  he  xot  Into  t/ic  tin  coin.  .  I  rory  rod  /wot 
loi/l prodnoo  Juindsomo  rod-ri/d'od  /oovos.  In  <///  ootsos^  /'o  si/ro  t/mt  t/io  oroion  or 
top  of  t/io  piant  lias  not  boon  ont  off  t,>o  o/oso,  or  t/io  Iootos  moy  no/  stoir/  roodi  ty. 
f'lw  boot  starts  into  -roio/Zi  ,jnlo/.dy  and  //lo  .^'roioi  ii;;-  p/an/  loi//  s/and  mno/i  abno'. 
It  ma/:os  a  loory  oomo/v  p/an/  for  //to  sohoo/-room  loindozo.  fry  oa}ro/ .  /itrnip^ 
ani/ parsnip  in  /lio  sau/o  ^oity. 

])efi.ire  the  four  weeks  are  past  write  to  Uncle  [ohn  and  he  will 
tell  you  what  next  to  do.  1!)-  that  time  )'our  plants  will  need 
transplanting,  ami  he  will  tell  \'ou  how  to  do  il.  Perha|is  \'ou  can 
set  some  of   the    plants    outdoor-^    later   on    and    see  them  grow  all 
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summer;  ulietli;-i"  \()ii  can  nr  not  will  deijeml  on  the  kinds  of 
plants  that  \-ou  grow.  If  ^du  want  to  grow  asters  or  cabbages 
ne.xt  summer,  \u\\  can  start  smiie  of  them  in  l''ebruar\'  and  ]\Iarch. 

(^uick-germinating  seeds,  I'lt  for  starting  in  the  schoolroom,  are 
wheal,  oals,  buckwheat,  corn,  bean,  |nim|ikin  and  si|uas]i,  radish, 
cabbage,  lurni[].  l'erha|is  some  of  these  require  a  warmer  place 
than  otliers  in  \\diich  to  germinate.  If  ^'ou  find  out  which  they 
are,  let  L'ncle  John  know. 

\'oii  can  grou'  the  plants  in  egg-shells,  wooden  bo.\es  (as  cigar 
bo.ves),  tin  cans,  flower  pots.  If  you  use  tin  cans  it  is  well  to 
punch  two  or  three  holes  in  the  bottom  so  that  the  e.vtra  water 
will  drain  out  Set  the  can  or  bij.x  in  a  saucer,  jilate,  or  dripping- 
pan  so  that  the  water  will  not  soil  the  desk  or  table.  It  is  best 
not  to  put  it  in  a  sunn\'  windoH-  until  after  the  plants  are  tip,  lor 
the  soil  is  bkeh'  to  "bake"  or  to  become  liard  on  top  ;  or  if  yon 
do  [lilt  It  111  such  a  place,  throw  a  nett"spa[)er  o\'er  it  to  pre\'ent  the 
earth  from  drying  out. 


Suoi  ,1-^  in  ix- 
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Last  \"ear  liundreds  of  (  hildren  sent  us  records  of  their  ]ilants. 
This  kind  of  work  is  most  satisfactor\'  to  L'm  le  John,  k'ollowing  is  a 
record  whicli  we  rei  eueil  in  .March,  I  nun  a  girl  m  the  I  ourth  grade  : 

k'eb.  It)  —  Minida\'.  1  ]ilanted  se\'eii  cabbage  seeds  in  an  egg- 
shell.      I   (lid  not  water  it. 

Fell,    i;  —  l)id  not  see  an\"thing. 

Feb.     iS  —  Saw  a  little  llro^\•n  thing. 

Feb.    ly  —  S.aw"  a   iiltle  seed  lying  on  top. 

Fell.    JO  —  Saw  little  sprout. 

Feb.    2  1  —  Holiday. 

Feb.    2  J  —  Hobday. 

Feb.    _yr— Holiday. 

Fel).    24  —  .Saw  t\\(i  little  spirouts. 

Feb.    25 —  The  egg-shell  «'as  lull  ol   s|irouts. 

Feb.  26 —  The  plant  was  coming  up  and  the  earth  was  very 
wet,  so   I   did  not  water  it. 

Feb.    27  —  Saw  si\  sprouts. 

Feb.    2X —  Holiday. 

March  1  —  Holidaw 

Manh  2 —  riirned  the  plant  around,  so  it  would  look  to\yard 
the  b^lu. 


(,.  .McClnskcx,   b 
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March  2  —  Tliat  afternoon  I  planted  tlie  (  abbage  in  a  tin  can 
with  tissue  paper  around  it,  because  tlie  caljljage  outgrew  the  egg- 
shell some  time  ago. 

March     3 —  I  put  the  plant  out  of  the  window, 

IN'Iarch      4 —  I  ilid  n{.)t  look  at  it. 

March      5 — ()ne  ot   the  sprouts  began  to  droop. 

Marcii  6  —  I  dug  the  dirt  up  around  it.  Then  it  was  put  in 
the  air  out  of  the  window. 

March      7  —  Holida}'. 

March     8  — Holiday. 

March      9  —  I  put  it  out  of  the  window. 

March  10  —  It  was  put  out  of  the  window.  It  was  brought  in 
at  the  close  of  school. 

March    i  i  —  I'lig  the  dirt  out  from  the  pilant  and  patted  it  down 

March    12  —  Watered. 

March    13  —  I'ut  out  of  the  window. 

March    14 — Holiday. 

March    15  —  Holida^^ 

March    16  —  Watered  and  put  out  of  the  window.        HELEX. 


^^'as  not  this  a  good  record  for  a  little  girl  to  make  ?  I  wish 
that  she  had  told  something  about  the  soil  in  which  she  planted 
the  seeds.  This  is  always  important.  In 
winter  you  may  have  some  difficulty  in  get- 
ting soil,  but  in  the  village  a  florist  will  let 
you  have  some,  and  m  the  country  you  may 
be  able  to  get  it  in  the  cellar  of  a  grocery 
store  or  from  your  (jwn  cellar.  Perhaps  )'0U 
can  find  s(une  in  the  ])otato  bin.  When  there 
is  a  "thaw,"  get  some  soil,  even  if  it  is  very 
wet  ;  you  can  dry  it  near  the  stove.  Per- 
haps your  schoolhouse  will  be  too  cold  over 
Sundav  in  mid-winter  to  allow  you  to  grow 
plants.      If  so,  plant  the  seeds  at  home. 

Wlien  you  have  planted  your  seeds,  unless 
you  take  them  uii  every  day,  you  cannot 
see  how  the  little  plants  are  Ijehaving  down 
under  the  soil.      I  want   to   tell  you  how  you 

can  know  some  things  that  the  jilants   are  doing  without  disti 
ing  them. 

Choose  an  ordinary  glass  (Fig.  299),  roll    up   a    iiiece  of  blotti 
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paper  so  that  it  is  a  trifle  smaller  than  the  glass,  and  place  it 
inside.  Between  the  blotting  paper  and  the  glass,  put  a  few  radish 
seeds  or  any  kind  of  seed  such  as  you  planted  in  the  soil.  Keep 
the  blotting  paper  moist  and  watch  what  happens.  In  four  or  five 
days  the  plants  should  be  "  up."  Here  are  some  things  to  think 
about  as  you  watch  them  : 

1.  Note  any  change  in  the  seeds  when  they  have  been  moist  for 
a  few  hours. 

2.  What  happens  to  the  outer  coat  of  the  seed  ? 

3.  In  what  direction  does  the  little  root  grow  ?     The  stem  ? 

4.  Notice  the  woolh'  growth  on  the  root?  Does  this  growtli 
extend  to  the  tip  (jf  the  root  ? 

5.  \Vhen  the  little  plant  has  begun  to  grow,  turn  it  around  so 
that  the  root  is  horizontal.      Does  it  remain  in  that  position  ? 

6.  How  soon  do  the  lea\'es  appear  ? 

It  may  interest  some  of  the  Junior  Naturalists  to  see  the  effect 
of  much  water  on  seeds.  Suiijiose  you  experiment  a  little  along 
this  line.  Choose  three  glasses.  In  one  i)iit  seeds  into  water,  in 
another  ])Ut  them  into  very  wet  or  mudily  soil,  and  in  the  third 
plant  the  seeds  in  moist  soil,  such  as  seeds  are  ordinaril)-  planted 
in.     Tell  us  the  results  of  the  three  experiments. 


A    ■i'lIIRll-( 'iR.\l)K    Rlcdki). 

Following  is  a  fac  simile  reproduction  of  a  spontaneous  and 
unpruned  record  made  b\"  a  child  in  the  third  grade.  The  child 
grew  lieans  in  a  tumbler  against  blotting  paper,  as  shown  in 
Fig.  299.  I  hope  that  this  will  illustrate  to  both  teacher  and 
children  the  value  of  simple  note-taking. 
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AN   APPLE  TWIG   AND   AN   APPLE.* 


By  L.    ir.   ISAILEY. 


iCon.pare  I.callet  XXX].) 

'ESTERDAY  I  went  over  into 
tlie  old  apple  orchard.  It  \\'as 
a  clear  November  day.  The 
trees  were  bare.  The  wind 
had  carried  the  leaves  into 
lieaps  in  the  hollows  and 
along  the  fences.  Here  and  there  a  cold-blue  wild  aster  still 
bloomed.     A  chipmunk  chittered  into  a  stone  pile. 

I    noticed   many  frost-bitten    ajiples    still   clinging  to  the   limbs. 
There  were  decayed  |r  ones    on    the    ground. 

There  were   several   ^v.  mM  snvM    piles     of     fruit 

that  the  owner   had    TJ^  ^^  neglected,  lying  under 

the  trees,  and   they      ^B  /  flP  '•^'^^'^     "°"'    «'<>rthless. 

I  thonght  that  there         ^\  /^  had  been  nuudi  loss  of 

fruit,    and     I     won-  \|   /  ^^'^^'^'^^     ^'■'^3'-      ^f   ^^'"^ 

fruit-growerhadnot  Jm      iW  made  a  profit  from  the 

trees,    perhaps   the  m        <■»     2|^         reason   was   partly  his 

own  fault.      Not  all  W        V     ^»^       ilie  apples   still  cling- 

ing to  the   tree  were  \       m  *.      frost-bitten     and     de- 


cayed. I  saw  man)'  very  small  ajj^iles,  no  larger  than  the  end  of 
m\'  finger,  standing  stiff  on  their  stems.  Plainly  these  were  apples 
that  had  died  when  they  were  young.     I  wondered  why. 

I    took    a    branch   home    and    photographed   it.      You   have   the 
engraving  in  Tig.  301.     Note  that  there  are  three  dead  )'oung  a])]jles 
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at  the  tij)  of  one  l)ran<h.  Each  ajiple  came  from  a  single  flower, 
Tliese  flowers  grew  in  a  cluster.  There  «'ere  three  other  flowers 
in  this  cluster,  for  I  could  see  the  scars  «-here  tliey  fell  off. 

But  why  did  these  three  fruits  die?  The  wliole  branch  on 
which  thev  grew  looked  to  be  onl\-  half  ali\'e.  I  belie\'e  that  it 
did  not  ha\'e  ^■igor  enough  to  cause  the  fruit  to  grow  and  rijien. 
If  this  were  not  the  cause,  tlren  some  insect  or  disease  killed  the 
young  ap|)les,  for  apples,  as  well  as  people,  may  have  disease. 


Ff-, 


TJiese   life   iJic   /lo7vcrs  that   tiiakc  the   apples.      IIo'o  many  clusters  are 
there? 


Beneath  the  three  dead  ajiples,  is  still  another  dead  one.  Notice 
how  shri"\"elled  and  dried  it  is,  and  h(.)W  the  sno«"s  and  rains 
have  beaten  away  the  little  lea\-cs  from  its  tip.  The  three  upper- 
most a|)ples  grew  m  1902  ;  but  this  apple  gre«'  in  some  previous 
year.  If  I  could  show  )-ou  tlie  branch  itself,  I  could  make  ■\'0U  see 
in  just   «"hat  )ear   this   little   apple  was  borne,  and  just   what   this 
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brancli  has  tried  to  do  c\'cry  year  since.  This  branch  has  tried 
its  best  to  bear  apples,  but  the  fruit-grower  has  not  given  it  food 
enougli,  or  has  not  kept  the  enemies  and  diseases  away. 

The  lesson  that  I  got  from 
my  walk  was  tliis  :  if  the 
apples  were  not  good  and 
al)iindant  it  \\'as  not  tlie  fault 
of  the  trees,  for  they  had  done 
their  part. 

In  the  cellar  at  home  we 
have  apples.  I  like  to  go  into 
the  cellar  at  night  with  a  lan- 
tern and  ])ick  apples  from  this 
box  and  that  —  plump  and  big 
and  round  —  and  eat  them 
where  I  stand.  They  are  crisp 
and  cool,  and  the  flesh  snaps 
when  I  bite  it  and  the  juice  is 
as  fresh  as  the  water  from  a 
spring.  Tliere  are  many  kinds 
of  them,  each  kind  known  by 
its  own  name,  and  some  are 
red  and  some  are  green,  some 
are  round  and  some  are  long 
some  are  good  and  some  are 
jioor, 

r)\-er  and  over,  these  apples 
in  the  cellar  ha\'e  been  sorted, 
until  only  the  good  ones  are 
supposed  to  remain.  Yet  now 
and  then  I  find  a  decayed 
lieart  or  a  liollow  place.  The 
last  one  I  jjicked  up  was  fair 
and  handsome  on  the  outside^ 
but  a  black  place  and  a  little 
"  sawdust  "  in  the  Ijlossom  end 
made  me  susincious  of  it.  I 
cut  it  open.  Here  is  what  I 
found    (Fig.    306).       Someone     r,-  „,     ^,,  „   , 

^  r7^.  joj.      I  he  apples  are  ustiatlv  harm  one 

else       had      found     the      apple         in  a  place,  altlio„::;h   the  flowers  are  m 
before  I  had       Last  summer  a        dusters.      Why? 
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little   moth   had   laid   an   egg   on   the   growing   apple,  a  worm   had 

come    from    the   egg   and  had    eaten    and    eaten    into   the    apple, 

burrowing     through   the    core,  until    at    last  it    was     full    grown, 

as  shown  in  the  picture.  Now 
it  is  preparing  to  escape.  It 
has  eaten  a  hole  through  the 
side  of  the  apple,  but  has 
\  plugged  up  the  hole  until  it  is 
fully  ready  to  lea\-e.  ^^■hen  it 
leaves  it  will  crawl  into  a  crack 
or  crevice  somewhere,  and 
next  spring  change  into  a 
pupa  and  finallv  come  forth 
a  small,  dun-gray  moth.  This 
motii  will  la)'  the  eggs  and  then 
die;  and  thus  will  be  completed 
the  eventful  life  of  tire  codbn- 
moth,    fr(jm  egg  to  worm   and 

pu]ia  and   moth.      lint   in   doing   all   this  the  insect  has  spoiled  the 

apiile.      The   insect   acts   as   if  the   apple   belonged   to   him  ;   but  i 

think  tile  ajiple  belongs  to  me. 

I  wonder  \\hich  is  correct  ? 
Some    of    these    apples    are 

sound  and  solid  on  the  inside, 

but    they   have    hard   blackish 

spots  on  the  outside  (  Kig.  307). 

This  is  a  disease — the   a[iple- 

scab.      This  scab  is  caused  by 

minute  ])lants  and  these  plants 

also   claim   the   apple   as   their 

own.       T  here     are    na)-s    by 

means    of    which    the   a]jple- 

grower   is   able   to   destroy  the 

codlin-moth  and  the  apple-scab  ;   and  thereby  he  secures  fair  and 

sound  apples. 

Insects    and    diseases    and    men    are    all    fighting    to    own    the 

app)le. 

Tex   TniNds  'to  Le.\rn   i-kh.m   an   Apple. 

A\'hen   \-ou  write   )'our  dues  to  l^n(  le  John  on  the  ap]ile,  answer 
as  many  ot  the  lollowing  questions  as   }'ou  can.      Voii  can   get  the 


Fi'. 


Tilt-   same    Baldwin    apple 
cut  in  (700. 
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answers  from  an   apple   itself.      He  d(jes  n(_)t  want  )-ou  to  ask  any- 
one l(jr  the  answers  : 

1.  How   nuu  li   of  the   apple  is  occupied  by  the  core? 

2.  How  many  parts 
or  compartments  are 
there  in  the  core  ? 

3.  How  raan\'  seeds 
are  there  in  each  i)art  ? 

4.  ^\d^ich  \\a\-  do 
the  seeds  point  ? 

5.  Are  the  seeds 
attached  or  joined  to 
any  part  of  the  core  ? 
Explain. 

6.  ^\'hat  do  you  see 
in  the  blossom  end  of 
the  apple  ? 

7.  ^\  hat    do    )'Ott  see        Fi;^.  Jo6.       This  is  aji  appl<-  in  li'hicJi  a  worm  }>iade 

in   the   o[)posite    end?  Us  luviu-. 

8.  Is  there  an}'  connection  between  the  blossom  end  and  the  core  ? 

9.  bind    a   worm)-   apple   and    see    if   you   can    make   out   where 
the  worm  left  the  apple.     Perhaps  you  can  make  a  drawing.     To 


I^ig.  ^oj .      These  nre  the  apph'S  on  7ohiehi  other  plants  are 
li-i'ini;. —  The  apple-seal-. 


do  this,  cut  the  a])ple  in  two.  Press  the  cut  surface  (ju  a  piece 
of  jKiper.  ^\'hcn  the  a]jple  is  renio\-ed  vou  can  trace  out  the 
marks. 
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lo.  When  )'oa  hold  an  apple  in  your  hand,  see  Avhich  way  it 
looks  to  be  bigger  —  lengthwise  or  crosswise.  Then  cut  it  in  two 
lengthwise,  measure  it  each  way,  and  see  wiiich  diameter  is  the 
greater. 


J^l)^.  jO^.      //cTc'  is  7u/u-rt-  iilv  hovs  niij ^^irls  buy  their  npples. 


LEAFLET  LIV. 


TWIGS  IN  LATE  WINTER. 


llv   ALICE   (;.    McC'.LOSKEV. 

.LONCi  a  country  road,  through  a 
drifteil  fiehl,  over  a  rail  fence,  and 
into  tlie  woods  I  went,  gathering 
twigs  liere  and  there  as  I  passed. 
A  Fel)ruary  tliaw  liad  come  and 
these  llrst  messengers  of  spring, 
reaching  out  from  shrub  and  tree,  were  beginning  to  sliow 
signs  of  Hfe.  INIany  young  jieople  do  not  liebe\-e  that 
spring  is  near  until  they  hear  a  robin  or  a  bluebird.  The  bare 
little  twigs  tell  us  first.  Look  at  them  as  you  go  on  your  way 
to  school.  Are  they  the  same 
color  in  February  that  they  were 
in  the  short  December  days  ? 

When  I  reached  home  with  un- 
bundle of  twigs,  it  A\-as  "fun" 
to  sit  by  the  window  and  study 
tlie  strange  little  things.  Thev 
were  so  different  one  from 
another,  and  so  interesting  in 
every  way,  that  I  decided  to  ask 

our  boys  and  girls  to  gather  some  winter  twigs  and 
tell  us  about  them.  Select  your  twigs  from  the 
butternut,  willow,  hickory,  horsechestnut,  ajjple, 
plum,  plane-tree,  maple,  or  any  other  tree  that  you 
come  across.  Here  are  some  suggestions  that  will 
help  you  in  your  study  : 

1.  How  many  colors  do  )'ou  find  in  one  twig? 
Count  the  tints  and  sliades.  1  found  eight  colors 
on  a  small  maple  branch  (Fig.  309).  pj„ 

2.  Notice  the  differences  in  several  twigs   as  they     ^^,_,_^  ^^^,  ^j^.^^^^^. 
lie   on   the    table.     What    makes    them    look   so  dif-  mapk. 


^Junior  Xaturalist  Mcjnthl}-,  Feliruary,  1904, 
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ilustiint. 


'P  ■ 


fcrent  :    size,  .'hape,  color,  arrangement  of   luuls,  tlie  size  or  shape 

of  the  buds  ? 

3.  (  )n  how  man)'  ttt'igs  are  the  Inuls 
opjjosite  each  other  ?  Note  tlie  o))posite 
Luds  on  the  horsechestniit  (I'ig.  310)- 
On  how  nianv  are  thev  alternate  ?  Are 
the     hiids     opposite    on    the   butternut 

4.  \\'hich  twigs  bear  the  buds 
singly  ' 

5.  W  hen  "\'0u  find  two  or  more  buds 
growing  together  on  a  stem,  is  there 
any  difference  in  the  size  ot  the 
buds  ? 

6.  On  ho«-  many  of  the  twigs  can 
\ou  see  a  scar  left  b\'  the  leaf  when  it 
dropped  oh'  (I'ig-  310  and  I'ig.  31  i 
(7,  a)t  Compare  the  leaf  scars  on 
different  tuigs.  Notice  the  strange 
scar  (m  the  butternut  (I'ig.  311).  It 
looks  like  the  face  of  an  (dd  sheep. 

7  I  )o  \'ou  see  any  cocoons  on  sowx 
twig  ? 

<S.   You    all    know    tlie    rings    on   an 
apple  twig  that   tell  how  much  it  grew 
each  year.      Do  yi<u  find  rings  on  other 
twigs?      Do  vou  see  them  on  an_\"  of  these  pictures? 

9.  Wdiat  do  \o\\  sujipose  makes  these  rings?  1  )o  \-ou 
think  there  was  once  a  large  terminal  bud  wdiere  these 
""t;«  "^  ?  /v.    ,,,. 

Biil/iniiil. 
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PRUNING.* 

By  ALICE  (;.   McCl.OSKKY. 

(C..m|,ai-i-    l,<;aHi;t    XlA'l.) 

JIRS'l"  snow,  then  sleet,  and  then  a  down- 
pour of  rain  —  it  stormed  all  day.  .At  niglit- 
fall  it  grew  colder.  'J'lie  wind  hlew  fiercely. 
The  tH'igs  and  l)ranches  fell  on  the  white  crust 
which  coN-ered  the  earth.  Nature  was  pruning 
the  trees. 

Ha\e  you  e\-er    seen   your  father  go  into  the 

orchard  and  prune  his  trees  ?      Why  did   he  do 

it  ?     Compare    the   work    done    by  nature   and 

that  which  your  father  does.      Which  seems  to  be  the  more  careful 

pruner  ? 

Let  us  experiment  a  little.  It  will  please  Unide  John.  He 
always  wants  his  boys  and  girls  to  find  out  things  for  themselves. 
Select  a  branch  of  lilac  or  some  other  shrub'.  Mark  it  so  that 
\'ou  will  always  know  it.  Count  the  buds  on  the  branch.  Watch 
them  through  the  spring  and  the  summer.  Note  the  number  that 
become  branches.  You  will  then  know  that  nature  prunes  the 
trees. 

If  you  think  a  minute,  you  will  see  that  pruning  is  necessary  in 
tlie  plant  world.  Suppose  a  branch  has  thirty  buds,  and  that 
e\'ery  bud  should  produce  thirty  branches,  each  of  which  in  turn 
should  jjroduce  thirty  more, —  do  you  think  there  would  be  any 
room  left  in  the  world  for  boys  and  girls  ?  ^Vould  a  tree  be  able 
to  hold  so  many  branches  ? 

You  certainly  ha\-e  noticed  decayed  holes  in  trees.  Did  j'ou 
e\'er  wonder  why  the}'  were  there  ?  I  suppose  that  most  persons 
ne\'er  wonder  about  it  at  all  ;  or  if  they  do  give  it  any  passing 
thought,  they  say  it  is  only  ''natural"  for  trees  to  have  rotten 
spots.  But  these  rotten  spots  mean  that  once  tlie  tree  was  injured. 
Perhaps  the  injury  was  the  work  of  a  careless  or  thmightless  man 

'■"'' Extended  from  Junior  XaturLilist  ]\r()nlhl)',  I''el)i-iiai\-,  icjni. 
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"who  pruned  the  tree.     Very  few  persons  seem  really  to  know  how 
to  remove  the  limbs  of  a  tree  so  that  tlie  \\-oun(l  will  heal  readily. 

As  )"oii  go  and  come,  oljserve  how 
tile  trees  ha\'e  been  pruned.  Do  you 
see  long  "stid)s"  left,  where  limbs 
ha\'e  lieen  cut  ?  Ves  ;  and  that  i.;  the 
wrong  way  to  cut  them.  They  should 
be  cut  close  to  tlie  main  branch  or 
trunk,  for  tlien  tlie  "wounds  will  Ileal 
o\"er  l)etter  (I'ig.  31-).  If  we  abused 
our  cows  antl  horses,  as  we  sometimes 
abuse  our  shade  trees,  "what  would 
becon"ie  of  the  animals? 

])id    ■\'()U    e\"er    see    trees   that   were 
mutilated   to   all()«'  of  the  stringing  of 
telephone  and  telegraph  «"ires? 

Who  owns  the  shade  trees  ahsng  a  street  or  public  highway  ? 


a  Vuiib. 
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THE  HEPATICA/' 


* 


llv  ALICE  C.   ^rcCLOSKEV. 

(Cuniparc   Leallut   XL.) 

OMETHIXCr  new  and  iileasant  hapiiened  in  jny  life 

this     )'far.      In     Fehruar)',    while    the    wood    was 

v.-^^  sno\v-c(j\'ered   and   the   roadsides   piled  high  with 

J §11^^         drifts,  I  saw  liepaticas  in  bloom. 
*/^B^k  Oh,  no  !   I  did  not    find   them   out   of  doors,     I 

/  ^  had  all  the  fun  of  watching  them  from  my  warm 

|l^^      I   chimney-corner.     Thcii  when  winds  blew  fiercely 
^V.flM^A/^     I  often  went   to  the  window  where  they  grew  and 
buried  my  head  in  the  sweet  Idossoms.      What  do 
you   suppose    they  told   me?     If  some  winter   day   you   feel   their 
soft   touch  on    your   face,  and   smell   their  \\'oodsy  fragrance,  you 
will  hear  the  message. 

Perhaps  you  want  to  know  how  the  hepaticas  found  their  way 
into  m\'  window-l)o.\.  Last  fall  as  I  walked  through  a  leafy  wood 
I  gathered  a  few  plants,  roots  and  all,  that  I  had  known  and  loved 
in  spring  and  summer  da\'s.  AnKjng  tliem  were  hei)aticas. 
These  I  laid  a«ay  in  the  cellar  until  the  first  of  February.  Then 
I  planted  thcin  in  a  corner  of  the  window-box  that  I  had  left 
for  them. 

Since  the  little  woods  plants  ha\"e  come  to  live  w:th  me  I  ha\'e 
learned  to  know  them  well.  Perhaps  the  most  important  lesson 
thev  have  taught  ine  is  this  :  The  blossoms  may  lie  tiie  least  inter- 
esting part  of  a  plant.  Will  \"ou  find  out  what  hepaticas  ha\"e  to 
tell  as  the  seasons  piass? 

K\'en  before  \'ou  hear  the  first  robin,  go  into  the  woods,  find 
one  of  the  hepaticas,  and  mark  it  for  )-(.)ur  own.  \'ou  will  know 
it  liy  the  old  brown  lea\"es.  Then  w-.itch  it  da\-  l)y  day.  The  fol- 
lowing (piestions  «ill  hel])  \ou   to  learn  its  lile  stor)'  • 

I.  Where  do  hei-iatiias  grcjw,  in  sunn)'  or  shad)'  places  ?  Dur- 
ing which  seasons  do  the}'  get  the  UKjst  sunlight? 


"  fuiiior  Naliiralisl  .Mmillily,  March,  1903. 
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2.  "Watch  tlic  first  sign  of  life  in  tine  [ilant.  Do  the  new  lea\'es 
or  the  flo^-ers  come  first  ? 

3.  Look  at  tlie  hepatica  hhissom  a  long  lime.  How  man_\-  dit- 
terent  ]iarts  can  you  see  in  it  ?  Whether  you  know  the  names  of 
these  parts  now  does  not  matter.      I  want  \ou  to  see  them. 

4.  Notice  the  three  small,  green,  leafdike  parts  that  are  annind 
the  fiower  hud.  As  the  flower  ojiens  see  whether  the\'  are  a  part 
ol  it,  or  whether  the\-  are  a  little  wa\-  from  it  on  the  stem. 

5.  ()liser\'e  the  stem  closeh'.  Is  it  short  or  long?  Hair\'  or 
smooth  ? 

6.  As  the  new  leaves  appear  find  out  whether  !he\'  are  fuzzy  on 
tlie  inside  as  «-ell  as  on  the  outside.  Notice  how  the^'  are  rolled 
uj)  and  ^^■atch  them  unroll. 

7.  In  how  nian\-  different  colors  do  you  find  hepati(as? 

S.  Do  some  smell  s«"eeter  than  others?  If  so,  iloes  color  seen: 
to  ha\"e  anything  to  do  with  it  ? 

9.  Look  at  a  hejiatica  i)lant  at  night  or  \-er\'  late  in  the  after- 
noon. Also  watch  it  early  in  the  morning  and  in  cloudy  weather. 
Then  look  at  it  in  bright  sunshine.  Do  you  see  any  change  in 
the  floHers  ?  I  think  )"ou  will  disco\'er  something  of  much 
interest, 

ro.  Seed-time  among  liepaticas  is  \-er\'  interesting.  Notice  «diat 
becomes  of  the  three  small,  leaf-like  parts  that  were  underneath 
the  flower.      How  many  seeds  are  there  ? 

11.  Hou"  l(}ng  do  \"0u  think  the  leax'es  of  hepatica  remain  on 
the  jdant  ?      Do  \'0u  suppose  they  remain  green  all  winter? 

12.  \\'hat  becomes  of  tlie  hepa'dca  plant  after  it  bl(.)ssoms  ?  Did 
)-ou  ever  see  one  in  summer  ?     Describe. 


LEAFLET  LVIL 


JACK-IN-THE-PULPIT.* 

l;v  ALICIA   <;.    M.f  1,(  iSKKV. 

(Cnniii.irc    l.cancl    XI.I.I 

HEY   call   him  Jack-in-lhc-rulpit,   he   slaml-,  up  sn  sli  (T   and 

sri  queer 

On  the  eclye  of    the    s»ain|i,  ami  waits    lur   the   Ihiwcr-f  i  >lk 

tij  come  anil  hear 

The    text    ami    the   sermon,  ami    all    theyra\e    ihiiit^s    tlial 

he  has  to  sa)-; 

lUit    the    hlossoms    they    laULjli    ami    tlley    ilante,    they    are    «ihler    than    e\  er 

lo-,lay; 

And  a^  nol)o(l\'  stops  to  listen,  so  ne\"er  a  word  has  he  said; 

Ilut  there  ill  his  pulpit  he  stands,  and  ludds  his  urnlirella  over  ^li^  head, 

.\nd  \\e  ha\-e  not  a  doubt  in  (jur  minds,   jacl^,  you  are  \\isely  lislenint;. 

To  the  oryan-chant  of    the  winds,  ,Tack,  and    the    tunes  that    the  sweet  birds 

sing! 

Lfcv   Larli'.m. 

"  It  is  Indian  tiirniii,"  said  I. 

"  X(i,"  said  (irandnKjtiier,  "  it's  memory  root.  It  you  taste  it 
once  )  on  will  ne\"er  forget  it."  And  what  (jrandmotlier  said  to 
me  so  long  ago,  I  sav  to  e\"er\-  Ijov  and  girl,  "'  If  you  taste  it  once 
yoa  wdl  ne\"er  fr)rget  it." 

lint  nf  all  tlie  names  for  this  strange  little  wood  plant,  I  like  Jack 
in-t]ie-)jul|iit  liest.  TlKjugli  ne\'er  a  wijrd  has  it  said  in  (jiir  life- 
long acnuaintance,  it  has  been  a  helpful  little  "country  preai  her'' 
to  me.  As  we  go  into  the  W(.)ods  tliis  year,  let  tis  make  up  our 
minds  that  we  will  know  more  than  we  e\er  ha\-e  known  belore 
of  its  interesting  life. 

Wdiere  do  \fiti  find  tlie  Jack-in-tlie- pulpit  "  In  what  kind  of 
soil  does  it  grtjw  '      How  does  it  first  cmne  up  ? 

Wdial  is  tile  sha]je  of  the  root  ?  One  is  enough  for  the  wdiole 
<.lass  to  stud\"  and  it  shotild  he  jdanted  again.  W'e  do  mU  want  the 
lack-in-the-ptilpit  to  disappear  from  our  woods. 

Does  the  little  hood  fold  o\er  at  first  ' 

The  hood  or  "  umbrella  "  is  roit  the  llower.  V(Ui  will  fiml  the 
llowers    on    the    little    central    stalk    that    )-ott    call    "Jatd<."       See 


*Junior  Xaluralisl  .Monthly,  .\pril,  1903. 
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whether  the  blossoms  are  alike.  Look  at  the  blossoms  on  several 
plants.  Place  a  stick  by  tlie  side  of  one  of  these  plants  so  that 
)'ou  will  know  it  later  in  the  year  when  the  Jack-in-the- pulpit  has 
disappeared. 

Notice  whether  there  are  insects  in  the  lower  part  (jf  the  flower 
stalk.      If  so,  can  the)'  get  out  ? 

When  the  blossom  has  gone,  look  for  the  seeds,  \\niat  color  are 
the)'  in  June?      Li  August? 

Have  you  any  house  plant  that  you  think  is  related  to  Jack-in- 
the- pulpit  ? 


FiL,'.  J/J-       Tiil'rrs  of  Jjck-iii-tlii-  pulpit,  or  Iiuiian     turnip. 


LEAFLET  LVIII. 


THE   DANDELION. 


Bv   ALICE  G.   aicCLOSKEY  and   I,.    II.   LiAILEY. 


B^HE  first  warmth  of  spring  brought  the 
dandelions  out  of  tlie  banks  and  knolls. 
They  were  the  first  proofs  that  winter 
was  really  going,  and  we  Ijegan  to  listen 
for  the  blackbirds  and  swallows.  We 
loved  the  bright  flowers,  for  they  were 
so  many  reflections  of  the  warming  sun. 
They  soon  became  more  familiar,  and 
invaded  the  yards,  'i'hen  they  overran 
the  lawns,  and  we  began  to  despise  tliem.  We  hated  them  because 
we  had  made  up  our  minds  not  to  have  them,  not  because  they 
were  unlovable.  In  spite  of  every  effort,  we  could  not  get  rid  of 
them.  Then  if  we  must  have  them,  we  decided  to  love  them 
^^'here  once  were  weeds  are  now  golden  coins  scattered  in  the  sun, 
and  bees  re\'elling  in  color  ;   and  we  are  happy  !      I,.  H.  Ijailev. 


Suggestions  for   Studv. 

I.  Ask  \-our  teacher  to  let  you  go  out  of  doors  for  ten  minutes 
tf)  look  at  dandelions.  In  your  note  Ijooks  write  answers  to  the 
following  (luestions  : 

1.  At  what  time  of  day  are  you  looking  for  the  dandelions  '! 
Is  tlie  sun  shining,  or  is  the  sky  overcast  ?  Make  up  \o\w 
mind  to  notice  whether  dandelions  beha\e  the  same  at  all 
hours  of  the  da\'  and  in  all  kinds  ot  weather. 

2.  How  many  dandelions  I'an  )'ou  count  as  )'ou  stand  on 
the  school-ground  ?  The  little  )'ellow  heads  can  be  seen  a 
long  distance. 

J.  ^^'here  do  they  prefer  to  grtjw,  —  on  the  hillsides, 
along  the  roadsides,  in  the  marshes,  (^ir  in  your  garden  ? 

II.  Gather   a    basket   full   of  blossoming   dandelions,   roots   and 


■  Su|ipltiin.-iit  to  jiDiiur  Xalurali^jt  AI  nut  h  I)',  Max,   I'j'H. 
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all,  t:ikf   them   to   school,  and   ask   the   teacher  to   let  you   have  a 
dandelion   lesson.      Here  are  some  suggestions  that  will  help  you: 

1.  Each  pujul  should 
have  a  [jlant,  root  and 
all.  Describe  the 
plant.  Is  it  tall  or 
short?  ]Io\v  man\ 
leaves  are  there  ?  How- 
many  blossoms  ? 

2.  Hold  the  p  1  a  n  t 
up  so  that  you  can  see 
it  well.  How  man\ 
distinct  colors  do  you 
find  ?  How  nianv  tints 
and  shades  of  these 
colors  ? 

3.  Look  caret'idl)-  at 
the  b  I  o  s  s  (J  111.  How 
many  p  arts  has  it  ' 
How  much  can  vou 
find  out  about  the  wa\- 
in  wdiich  the  vellow 
head  is  made  up  ? 

HI.  .Mark  a  dandelion 
plant  in  vour  garden.  \Vat(  h 
it  e\'ery  daw  Iveep  a  record  of  all  that  happens  in  its  life. 
Later  in  the  year  send  Uncle  John  a  little  histo'-y  or  account 
of  the  plant  \'ou  ha\'e  watched. 

1  >-\X|iEI.IIJX. 

l>trar  cninmuil  llnwcr,  llial   l;!"""'^!  lirsiilc  llic  way, 

FrinyiiiL;  tlu-  clii^ty  roail  ^\■ill)  lianiile^s  LJi'lil. 
First  jileilLit;  c,f  bl i thesoniL-  y\a\, 

\\'hich  cliiMren  pluck,  ami,  full  nf  priilc  uphold, 
I-Iii;ll-ln;ane(l  buccaneers,  o'crj (•\ecl  thai  thev 

.\n  h'Mm-adc,  iu  Ihc  Ljrass  liavc  fouuil, 
^^'hicll  iKil   the  eaiali's  ample  n.iund 

May  match  iu  wealth,  thuu  ail   iiii.re  dear  to  nie 
Than  all  the  ]>roudei-  suiumei-hlnoms  may  he. 

—  Lowell. 


y-v 
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MAPLE  TREES  IN  AUTUMN.* 

By  ALICE  C.   McCLUSKKV, 

{Comp.ire   Leaflets  XLVIl    Liiul   XI, VIII.) 

The  hills  Lire  hriyhl  with  ina[ilcs  yet, 

Hut  down  the  level  land 
The  beech  leaves  rustle  iu  the  wind, 

As  di")'  and  brown  as  sand. 
'Idle  clouds  in  bars  of  rtisty  red 

Alony  the  hill-lops  glow. 
And  iu  the  still  sharpair  [he  frost 

Is  like  a  di-cain  of  snow. —  Ai.u.'K  (Avkw 

HE  hills  are  bright  with  maples  about  the 
time  Jack  Frost  appears,  and  many  people 
say  that  he  makes  the  lea\-es  turn  red  and 
yellow.  Wise  folk  tell  us,  howe\-er,  that 
Jack  Frost  is  not  the  artist  ;  that  leaves 
change  to  autumn  tints  when  their  work  is 
completed. 

Bo\'s  and  girls  mav  not  know  that  lea\"es 
"work;"  )-et  all  through  the  long  summer 
days  when  \in\  have  been  pia\'ing  in  the  shade  of  some  old  maple, 
the  leaves  o\'er  \'our  liead  ha\'e  been  \er\'  bus\'.  Uncle  John  sa)'s 
that  ea(di  leaf  is  a  "  starch  factor)',"  and  this  is  true.  Starch  is 
necessar)-  for  jdant  food  and  it  is  manufactured  in  the  leaves. 
The  green  lea\'es  and  stems  are  the  machiner)',  which  is  run  Ijy 
sunlight.  r>(jok  at  a  large  braiK  h  of  maple  and  see  how  the  leaves 
are  arranged  t(j  catch  e\'ery  sunbeam.  The  more  light  the  green 
parts  of  the  tree  get,  the  more  plant  food  can  be  made  and  the 
sturdier  and  handsomer  the  tree. 

J3ut  the  stor\'  of  the  Wi^y  in  wdiich  the  i)lant  food  is  made  is  a 
long  one  and  not  easy  for  ycning  peo|ile  to  understand.  This  can 
come  later  wdien  )'ou  ha\'e  become  familiar  with  the  many  inter- 
esting things  that  you  learn  b_\-  watching  the  tree  and  by  studying 
with  the  microscope. 


'■■  Junior  Naturalist    .Moiilhl)-,  .\'o\'enil)er,  1903. 
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If  I  should  to  go  into  your  school-room  and  should  ask  how  many 
boys  and  girls  know  a  sugar  maple,  I  suppose  every  liand  would 
be  raised.  ISut  if  I  should  ask:  "When  does  the  sugar  majjle 
blossom  ?  "  "  What  do  the  blossoms  look  like  ?  "  "  When  do  the 
"winged  seeds  fall  ?  "  I  wonder  how  many  could  gi\'e  me  satisfac- 
tory answers  to  m\-  (juestions  ! 

Choose  some  fine  old  maple  for  stud^•.  The  one  that  stands 
near  the  door  will  be  best,  since  you  can  see  it  e\'erv  day.  ^Vrite 
in  a  note  book  all  that  you  can  find  out  about  it  as  the  weeks 
go  by. 

SUflGESTKJNS    FUR    FaLL    STUDW 

1.  Notice  how  the  lea\'es  turn  t(j  the  sunlight. 

2.  'rr\-  to  find  two  leaves  exactl\'  alike  in  color,  form,  size, 
length  of  stem,  etc.      If  you  succeed  send  them  to  Uncle  John. 

3.  How  manv  different  tints  can  \"ou  find  in  a  single  leaf? 

4.  As  you  look  at  two  sugar  maple  trees,  do  they  seem  to  be 
colored  alike  ? 

5.  Are  all  sugar  ma[iles  that  \"ou  know  the  same  shape  ? 

6.  Ho\\-  are  the  leaves  arranged  on  the  branch  ? 

7.  Can  \-ou  find  any  winged  seeds  near  the  tree  ?  If  scj,  plant 
one  in  a  box  of  earth  and  see  u'hether  it  will  grow. 

8.  If  \'iiu  find  an\'  plants  gron-ing  l)eneath  the  maple  tree, 
describe  tliem  or  tell  what  they  are. 

9.  Do  \-ou  know  any  other  kinds  of  maples?  How  d(.>  vou  dis- 
tniLfuish   them  ? 


^ ; 


Chihr i-  diaio'nr^  of  a  luaple  L<i  f.      l-'i flJi  ^^raai.      {RcdiiccJ  ) 
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A   CORN   STALK. 


By  ALICE  G.   McCLOSKEY. 


(Compare    Leaflets  XI, II   anil   XLIII.) 

OM,"  said  I  to  a  j'oung  friend  who  stood 
!))•  tlie  ^\-indo'\v  tossing  a  ten-cent  piece 
into  tlie  air,  "what  phmt  is  used  for 
part  of  the  design  on  that  coin  ?" 

The  boy  did  not  answer  right  away. 
I  do  not  believe  lie  had  ever  looked  at 
it  closel)'  ;  vet  this  is  one  of  the  jiret- 
tiest  of  our  silver  pieces.  .Vfter  a 
few  minutes  he  said,  "It  is  corn,  isn't 
it?" 

Hearing  a  note  of  surprise  in  his 
\oice,  I  told  him  something  about 
corn-raising  in  this  country.  \\'e  then 
decided  that  it  is  a  good  thing  to 
represent  corn  on  one  of  the  United  States  coins,  since  it  is  a 
source  of  much  of  our  wealth. 

But  aside  from  its  \'alue,  Indian  corn  should  interest  us  because 
it  is  a  Avonderful  ])lant.  Boys  and  girls  do  not  know  much  more 
about  it  than  does  any  old  black  crow.  You  have  watched  the 
farmer  plant  corn  and  you  like  to  eat  it.  Jim  Crow  has  watched 
the  farmer  plant  corn  and  he  likes  to  eat  it,  too.  The  time  has 
come,  however,  when  \-ou  can  get  ahead  of  him  if  you  care  to  ; 
and  to  get  ahead  of  crows  on  the  corn  question  is  worth  the  while. 
I.et  me  tell  vou  how  to  do  it. 

1.  Secure  a  kernel  of  corn,  cut  it  in  halves,  and  note  the  food 
inside  it.  This  food  was  stored  in  the  seed  by  the  parent  plant. 
Uncle  lohn  would  say  tliat  it  is  the  "  lunch  "  that  the  mother  jnits 
up  f(jr  her  children.  What  must  happen  before  the  food  can  be 
used  by  the  little  ])lant  ? 

2.  Place   some   moist   soil    in    a   tumbler,   and    pnit    a   kernel    of 
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tlie    same     distance    apart 

|)(jes   tlie   distance   between 

.Measure    them   some   day  ; 


corn  m  it  near  tlie  side  so  that  you  can  watch  it  grow.  How  soon 
does  the  root  a])])ear  ?  Tlie  leaves  ?  How  many  leaves  come  up  at 
one  lime  ? 

3.  Ask  your  father  to  give  you  a  small  piece  of  ground  in  the 
garden.  Plant  a  few  kernels  of  corn  so  that  you  will  have  some 
plants  tjf  \our  own  to  studv  this  summer.  Other  ])eople's  plants 
are  never  so  interesting  as  our  f)wn. 

4.  As  \-our  corn  plants  push  their  wa\-  up  into  the  light  and 
air,  watch  them  e\"erv  da\'.  Notice  how  the  new  lea\-es  are  pjro- 
tected  hv  the  ne.\t  older  ones. 

5.  Is  tlie  stem  hollow  or  solid?  In  which  wav  would  it  lie 
stronger  ? 

6.  Notice    the     joints.       Are     tliev 
throughout  the   length  of   the  stem  ? 
tlie   joints   ahva\'s   remain    the   same  ? 
then  in  a  week  measure  them  again. 

7.  A\'liere  does  the  stalk  break  most  easih? 

8.  Where  does  the  leaf  clasp  the  stalk  ? 

9.  Notice  how  strong  the  leaf  is.  In  what  ilirection  do  the 
rilis  e.xtend  ?  If  these  long  narrow  leaxes  \\ere  not  strong  what 
would  haiijien  to  theii'i  as  thc\'  \va\-e   back    and  forth   in  the  wind  ? 

10.  IIa\e  you  ever  noticed  the  ruffled  edges  of  the  lea\-es  ?  As 
you  bend  them  you  will  see  that  the  edges   do  not  tear. 

11.  There  are  two  kinds  of  blossoms  on  a  corn  ]ilant.  The  ear 
bears  one  kind,  the  tassel  the  other.  If  \-ou  were  to  cut  all  the 
tassels  from  the  ]ilants  in  \-our  garden,  the  kernels  would  not  grow 
on  the  ears.      Later  on  \'ou  will  learn  wli\'. 

12.  ^^'atcll  the  ear  closely  as  it  grows. 

13.  Follow  a  thread  of  silk  to  the  place  where  it  is  attached. 
Notice  whether  there  is  one  silk  for  each  kernel. 

14.  ^\"hen  the  corn  is  in  the  milk  stage  it  is  ])re]jaring  Ici  store 
up  food  for  the   \oung  ]ilants.      How  does  it  taste  at  this  time? 

15.  Look  (  losely  at  the  base  of  the  corn  stalk  and  \'0U  will  see 
roots  extending  oliliqueh'  into  the  s(.)il.  'Lhese  are  the  brace 
roots.     <  )f  what  use  tlo  \-ou  think  tlie\-  are  to  the  corn  stalk  ' 


LEAFLET  LXL 


IN  THE   CORN   FIELDS.* 

r.Y   ALICE    C.    Mrn.OSKEY. 

iConipure   LeLillcls    XI. I  I    ami    XI, II  I.) 

caw!"  said  Jim  Crow  as  he  flew  (j\er  our  heads 
"  \\'as  he  jeering  at  us  ?  "  we  wondered,  the  children 
and  I.  I'erliaps  he  was  inquisiti\-e  to  know  what 
business    we    liad   in   tlie   open   country    and    in    the 

fieUls   of   corn.      J'erhaps    he    was    not    concerned   with    us    at    all. 

A'er-\-  likeh'  crows  are  less  concerned  witli  us  tlian  we  tliink    they 

arc. 

jini  (.'row  flew  on  out  of  siglit,  but  ^\■e  stayed  among  the  ripening 

corn.      The    ears  were 

filling  out.      The  ends 

of   the    silk  ^^■ere  turn- 
ing   brown,      ^\'e     saw 

many    things    that    \\'c 

had  pkinned  to  look  for 

in    \Mcation  :    the    tall 

stem,  tlie   brace  roots, 

the  long  strong  lea\"cs 

and    the   wa\'  the    ribs 

extend     in    them,    the 

ruffled    edges    of     the 

leaves,   the   two   kinds 

of  blossoms, and  where 

each    silken    thread    is 

attached.      Tlie   whole 

story  -was  before  us. 
Tut  this   is   the  har- 

\-est    time    and  we   are 

read\'  to   learn    a   new  lesson   frfim    the   corn    fields.      As  we  watch 

them  now  let  us  answer  the  following  fpiestions  : 
I.    How  is  the  corn  cut  ' 


/■■/ 


Lh'rr  iliL    fiiliL'i  ill  iOni-JiiirvC'^t  tiiiu- 


■■■■  luiiicir  Naturalist  .Montlily,  (  Icloljer,  1903. 
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2.  How  many  ears  do  \'ou  Wnd  on  a  sialk  ? 

3.  Are  llie  ears  on  tlie  same  side  of  tlie  stalk  or  on  opposite 
sides  ? 

4.  Take  into  tlie  school  room  as  man\-  kinds  of  corn  as  yon  can 
find  and  describe  each  as  lollows  : 

a  —  The  shape  and  color  of  the  kernel. 

1)  —  Xumlier  of  ro\\\s  of  kernels. 

c  —  The  numlier  of  kernels  in  ea(  h  row. 

5.  Perhaps  the  girls  A\"ill  ]iop  some  corn  and  bring  it  to  the 
junior  Naturalist  Chdi  meeting.  Let  them  try  to  pop  field  corn. 
Cut  kernels  in  t\\"0  of  field  corn  and  pop-corn,  and  report  ^\d^ether 
tliev  differ.      "Why  does  jjop-corn  [jop  ' 

6.  Make  a  list  of  the  foods  for  whi(  h  corn  is  used. 

7.  A\diy  are  pumpkins  planted  among  corn  ? 

S.  AMi\-  not  make  for  \-o\ir  school  room  some  decoratif)ns  from 
ears  of  corn  ? 


LEAFLET    LXIL 


THE   ALFALFA   PLANT.* 

By  L.  H.   bailey  and  JOHN   \V.   SPENCER. 

(Compi.re   Leaflet    XXXIV.  I 

LL  the  tilings  that  the  farmer  sells  are  pro- 
duced bv  plants  and  animals.  The  animals  live 
on       t  h  c 


plants.  It 
is  important  that  we 
know  wliat  some  of 
these  plants  are. 

Some  pbuits  are 
grown  for  human 
food,  .Such  are  po- 
tato, wheat,  apple,  lettuce. 
Some  are  grown  onh'  to  feed 
to  animals.  Sucli  are  grasses 
and  clo\'er, —  plants  that  are 
made  into  ha)-. 

Hay  is  tlie  most  im[jortant 
croj)  in  New  York  State.  In 
fact,  New  Vork  leads  all  the 
States  in  the  value  of  the  liay 
and  forage.  This  \alue  is 
more  than  66  millions  of 
dollars. 

Hay  is  important  in  Xew 
York  also  because  there  are 
so  nrany  dairy  cattle  in  the 
.State.  There  are  mure  than 
one  and  one-half  milli(jns  of 
dairy  cattle  in  New  \'ork.  In 
the  \-alue  of  the  milk  and  but- 
ter and  cheese,  Xew  York 
also    leads    all   other   States- 


'■'■'■  [uniiir  Xatui-alisl 


/"/j,"'.  j/6.      '"^pris;  of  the  alfalfa  plant. 

Mn  iilllly,  ( )clMlier,  1904. 
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There  are  also  great  numbers  of  'l)eet  cattle,  liorses,  mules,  and 
shee[).  All  these  millions  of  animals  must  be  su])plied  witli  hay  in 
our  long  cold  winters. 

Hay  is  made  in  New  \'ork  State  from  grasses  and  clover.  Sup- 
pose we  could  ilnd  some  plant  that  would  yield  t«'ice  as  much 
hay  as  clo\-er  yields,  and  yet  be  as  nutritious, —  you  can  readily 
see  how  ^■aluable  such  a  plant  would  be  to  the  State.  It  would 
be  better  than  a  gift  of  millions  of  dollars.  Such  a  plant  is 
alfalfa. 

Now  that  vou  know  something  about  alfalfa  in  a  general  wav, 
I  want  you  t(j  know  how  the  plant  looks  and  how  it  grows.  It  is 
not  yet  ^'ery  well  known  even  among  farmers,  but  its  culti-\"ation 
is  increasing  every  year.  You  will  probably  know  where  there 
are  fields  of  it.  Sometimes  it  grows  along  roadsides  as  a  weed. 
Last  spring  Uncle  John  olTered  to  send  a  small  packet  of  alfalfa 
seeds  to  any  Junior  Naturalist  «ho  wrote  for  it.  He  sent  about 
5,000  packets.  lUit  if  \-ou  do  not  know  the  plant  or  cannot  find 
it,  un-jlc  at  oiwc  tn  Uncle  fn/iii  aiiJ  hi-  ik'HI  send  \oii  sonic  h\  mail  from 
llic  University  farm. 

Let  us  see  how  many  school  children  in  New  York  State 
will  know  what  alfalfa  is  between  now  and  Tiianksgiving  time. 
When  writing  to  Uncle  [oh.n  about  alfalfa,  try  to  answer  as  many 
of  the  following  i|uestions  as  possiljle  from  \-our  own  ol)servation  : 

1.  Does  the  plant  remind  '.'ou  of  any  other  plant  that  you  e\-er 
saw  ?      Of  «-hat  ? 

2.  How  does  it  grow, —  straight  up  or  spreading  out  on  the 
ground  ? 

3.  How  man)'  stalks  come  from  one  root  ? 

4.  \\'hat  are  the  lea\-es  like  ?      Mark  out  the  sha|)e  with  a  ])encil. 

5.  What  are  the  flowers  like  ?  Do  )"0U  know  any  other  flowers 
of  similar  shape  ?      What  is  the  color  ? 

6.  If  possible,  dig  ar(nind  a  plant  and  descrilie  how  the  root 
looks.  Does  it  branch  into  nianv  fibres,  as  grass  roots  or  corn 
roots  do  ? 

I^NCT.!':    John's  Lei  riiK   AnouT    the   Alf.alf.v   ('i.\ruexs. 

J/r  Dear  J'>o\'s  anil  Girls  : 

1  )o  you  know  mucli  about  the  alfalfa  plant  ?  Do  ^■ful  remember 
that  last  spring  we  promised  to  send  a  packet  of  seeil  to  each  of 
\o\\  who  asked  fur  it?  Did  _\'ou  send  \"0ur  name  asking  that  vou 
be  ser\ed  ?      We  recei\ed  the  names  of  several  thousand    (diihlren 
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I       Fi-.  J1-.    ir/uu 

L-af  is  //lis  /    Is 
it  ciilar-wl ; 


Fii;.  j/S.     Leaf  of  alf a/ fa.      ]]'Jiat  si;^nifi- 
cauLC  Iiaz'i'  tlw  spots  f 


Fix-.  S-'^''     -tfatfi 

Ft,!;:  Jig.      Flouvrs  of  the  alfalfa,     jlio  tlt,-y  natural  pels.      //<-:,'  /i:ii,// 

size?  eiilai'^eil  ? 
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asking  for  seed  and  I  am  wondering  whether  you  are  one  of  tliem. 

If  so,  did  you  sow  the  seeil  ?     'W^ill   you  write   me    a   letter   telling 

me  what  became  of  it  ? 

I  am  very  fond  of  children's  letters.      Each  year  I  receive   more 

than  thirtv  thousand  of  them.      I  sometimes  wonder  whether  there 

is  another  man  \\d'io    is   honored    by  so    many   letters   from    young 

peoi>le,  for  I  count  it  an  honor  to  lie  so  remembered. 

As  large  as  that  number  is,  I  cannot  spare  one  letter.     I  always 

want  a  few  more.     All  your  letters  are  read  and  I  take  great  jjains 

to  answer  all  '[uestions.  If, 
b)'  any  o\ersight,  you  ha\'e 
been  missed  I  am  sorry.  I 
know  wdiat  it  costs  a  bo_\'  or 
girl  to  write  a  letter.  I  never 
open  one  without  feeling  that 
the  writer  is  a  friend  of  mine, 
otherwise  he  would  not  have 
cxiiended  so  much  hard  work 
to  write  it. 

S(  hool  has  now  begun  and 
of  course  you  are  very  busy, 
and  so  is  your  teacher.  One  of 
the  best  op]iortunities  to  write 
letters  is  in  school.  Please  ask 
)-our  teaclier  whether  you  may 
not  write  me  during  vour  lan- 
guage period.  You  mav  say 
that  she  mav  make  authors  of 
II   do   all   I   can  to  help  \ou  become 


.•II   ,'/  ///,■   ,-ilf',i/f',i  p/.iiii 
I'oot  and  lop    .-(art  off. 


all   (jt    }-ou  if   she  can,  but 

g(jnd  letter  writers.      Ask  lier  \\hether  a  letter  to  me  mav  not  be  a 

substitute  for  a  comp<jsition. 

In  \'our  letter  von  ma\-  tell  me  \o\\x  ex|)erience  with  alfalfa. 
Tell  me  _\'our  failures  as  well  as  \"our  successes.  I'A'en  though  vou 
received  )'(nir  seeds  and  did  not  sow  them,  tell  nie  that.  I  shall 
never  find  fault  with  \aju  for  telling  me  the  truth.  If  vou  sowetl 
the  seed  and  the  plants  did  not  do  well,  tell  me  that  also.  The 
plants  may  look  verv  small  and  uninteresting  to  you  this  \-ear,  Init 
next  year  they  may  surprise  yovi. 

In  some  parts  of  the  United  States  the  alfalfa  (  rop  is  of  great 
\alue  and  the  loss  of  it  would  bring  distress  to  many  farmers.  I 
am    wondering    whether    the   crop,  as   raised   in    all   parts    of   our 
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country,  is  not  \vorth  more  money  tlian  all  the  gold  found  in  tlie 
Klondike,  taking  the  two  year  by  year.  I  do  not  know  how  that 
may  be.  I  am  wondering.  Men  by  the  thousand  have  gone  to 
the  gold  mines  and  endured  many  hardships  and  later  returned 
with  less  money  than  those  who  had  remained  at  home  and  took 
care  of  their  alfalfa. 

It  may  be  that  a  mine  of  wealth  lies  very  near  you,  and  to  get 
it  you  may  have  to  ask  alfalfa  to  find  it  and  bring  it  to  you.  (lold 
cannot  be  found  in  all  places  in  a  gold  country  and  alfalfa  may 
not  feel  comfortable  and  grow  in  all  parts  of  a  good  farming 
country.  What  we  asked  of  you  last  spring  was  that  you  become 
alfalfa  prospectors  and  later  tell  us  what  you   found. 

JOHN  W.  SPENCER. 
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]!v   ALICE   C.    iMcCLOSKEV. 
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if    -  " 


The  sqiiiiTiI  came  riiii/ii/i^^-  iloivii  a  slanting  bought  ami  as  lie  stopped 
t'n'ii'luig   a    lint,   called  out  rather   Inipndentlv,    ''Look  here  I  Just   get 
^  a   snng-fitting    Jin-    eoat  and   a  pair   of  Jlir 

_  /  glo  ts  like  mine  and  you  niav  laugh  at  a  north- 

east storm." —  'J'horeau. 

V       ■•--S**<tiL„    ^KMM^^MOR  a  (lieer)' companion  gi\e  me 

the  red  squirrel  I  I  enter  tile 
woods  and  there  the  little  fel- 
low is,  ready  to  welcome  me. 
What  a  fine  day  it  is  for  gath- 
ering nuts  !  "  he  seems  to  say, 
and  straightway,  as  I  listen  to 
lis  merry  chatter,  I  think  it  is  a 
fine  day  for  any  sport  that  includes  him  and  the  brown  No\-eni- 
her  woods. 

Young  naturalists  may  think  it  is  a  difficult  thing  to  be<'ome 
acquainted  with  red  squirrels,  hut  }-ou  will  often  find  them  will- 
ing to  be  socialile  if  )-ou  show  them  a  little  kindness.  I  have 
nian\'  times  watched  two  or  three  squirrels  playing  about  a  friend  as 
she  sat  in  her  garden.  They  seemed  to  find  her  nearly  as  interest- 
ing as  the  old  pine  tree  near  by.  They  are  inquisitive  animals. 
"  \\q\\  did  you  tame  them  ?"   I  asked. 

"  I  fed  them  occasionall)',"  she  replied.  "  At  first  I  put  some 
nuts  on  the  grass  se\"eral  feet  a«ay  from  me.  Then  I  gradually 
placed  a  tempting  meal  nearer  and  nearer  until  the  little  fellows 
seemed  to  lose  all  fear  of  me." 

If  wtt  care  to,  you  and  I,  we  can  learn  a  great  deal  about  red 
squirrels  liefore  another  year  has  passed.  If  )-ou  live  on  a  farm 
you  should   know  the  habits  ol    all    the  -wild   creatures   about    \'ou. 


■'=  Junior  Naturalist   Muiitlily,  Noveiuber,  1903. 
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^'ou  can  tlien  be  just  to  tlicni,  and  decide  wlietlier  or  not  \'oa  can 
alforil  to  let  them  continue  to  be  tenants  on  voiir  farm.  Vou  will 
find  that  all  of  them  haxe  interesting  li\-es. 

ThK     RkI)    SlJinRRF.I., 
A.    I;,    c. 

Just  a  tawnv  glimmer, 

A  dash  of  red  and  gra\", — 
Is  it  a  llilting  shadow, 

Or  a  sunbeam  gone  astray  ? 


/■'i'. 


//;  ///(■  hiiHilli  of  the  red  squirrel. 


1'JIE    Rl.l)    S()T-|RRF,L. 

It  glances  up  a  tree  trunk, 

And  from  svime  Ijranch,  I  know 

A  little  spv  in  ambush 
Is  measuring  his  foe. 

I  hear  his  mocking  chuckle  ; 

In  wrath  he  waxes  bold, 
.Vnd  stays  his  pressing  l)usiness 

To  scold  and  scold  and  scold. 
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Questions  Aiujitt  thic  Rkj)  Squirrel. 

1.  What  is  the  color  of  the  red  scjuirrel  ?  Is  he  really  red?  Is 
liis  entire  coat  of  one  color?  Does  he  wear  different  colors  in 
winter  and  summer  ? 

2.  Did  vou  ever  see  a  red  squirrel's  nest?     If  so,  describe  it. 

3.  Does  the  red  squirrel  hibernate  ;  that  is,  does  he  sleep  all 
winter  as  the  chipmunk  does  ? 

4.  ^^'hat  does  a  red  squirrel  eat  ?  Did  vou  e\'er  see  him  getting 
the  winged  seeds  out  of  a  pitch  pine  cone  ? 

T.  Do  you  believe  a  squirrel  e\er  planted  an  oak  ?  Give  a 
reason. 

6.  If  vou  li\'e  in  the  countrv,  )'ou  have  seen  red  squirrels  run- 
ning on  the  rail  fences.  Why  do  they  like  rail  fences?  Do  you 
see  them  so  often  on  other  kinds  of  fences? 

7.  Notice  the  tracks  made  in  the  snow  in  winter  woods.  Try  to 
hnd  whether  the  red  squirrel's  is  among  them. 

8.  If  you  know  any  other  kinds  (jf  squirrels,  tell  how  the)'  dif- 
fer from  the  red  s(juirrel. 
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ROBIN.* 

By  L.   II.   I!.\ILI-:V. 

THE  drifts  along  tlie  fences  .ire  settling.  J'lie  brooks 
are  brimming  full.  The  open  fields  are  bare.  A 
warm  knoll  here  and  tliere  is  tinged  with  green. 
A  smell  of  eartli  is  in  the  air.  A  shadow  darts 
through  tile  apple  tree  :  it  is  tlie  robin  ! 
Robin  !  You  and  I  were  lo\-ers  when  yet  my  years 
were  few.  ^\'e  roamed  the  fields  and  hills  together. 
^Ve  explored  the  brook  tliat  ran  up  into  the  great 
dark  woods  and  away  over  the  edge  of  tlie  world. 
Vre  knew  the  old  squirrel  who  lived  in  the  maple  tree.  We 
heard  the  first  frog  peep.  We  knew  the  minnows  that  lav  under  the 
mossy  log.  Vre  knew  how  the  cowslips  bloomed  in  the  lushy  swale. 
W't  heard  the  first  soft  roll  of  thunder  in  the  liquid  April  sky. 

Robin  !  The  fields  are  yonder  !  You  are  my  better  self.  I 
care  not  for  the  birds  of  |)aradise  ;  for  whether  here  or  there,  I 
shall  listen  for  your  carol  in  the  a]q)le  tree. 

'h  -J,'  -J: 

Our  lesson  on  robin  shall  l)e  a  lesson  out  of  doors.  We  shall 
leave  the  books  behind.  We  shall  see  the  bird.  AVe  sliall  watcli 
him  and  make  up  our  minds  what  he  is  doing  and  «']iy.  AA'e 
shall  know  robin  Ijetter  ;   and  robin  lives  in  the  fields. 

Perhajis  you  tliink  you  know  robin.  Su])])ose  that  one  of 
your  friends  ne\-er  saw  a  robin  ;  do  you  think  you  could  close 
your  eves  and  descrilie  him  so  that  your  friend  would  know  how 
the  bird  looks  ? 

Tlien  tell  me  where  robin  builds  its  nest,  and  of  what  materials  ; 
and  how  many  eggs  are  laid  and  their  color  ;  and  how  long  the 
mother  bird  sits  ;  and  how  long  the  lledglings  remain  in  the  nest. 
You  can  readily  find  a  family  of  robins  in  some  neardjv  tree,  or 
]jerhaps  e\-en  on  the  jjorcli  ;  and  you  can  learn  all  these  things 
v.-ithout  ever  disturbing  the  birds. 


■  Introductiuii  iiriiited  in  Junior  Naturalist  Montlilv, 


.March,  igoi. 
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1  want  you  to  -watch  a  Ijird  build  its  nest.  You  may  think  that 
yi)u  know  liow  robin  luiilds,  1)ut  ran  )'ou  really  tell  me  just  how 
the  bird  carries  the  mud,  and  where  it  finds  the  other  materials, 
and  how  long  the  building' operation  continues?  Do  lioth  birds 
take  |iart  in  the  building? 

'i'hen  1  want  to  know  ^dietlier  )ou  can  tell  the  ditference 
between  father  robin  and  mother  robin.  Did  you  ever  notice 
whether  robins  that  come  first  in  the  spring  have  brighter  breasts 
than  those  that  come  later  ?     And  can  ^■ou  explain  ? 

Tell  nie,  too,  what  roliin  does  with  his  year.  Yovi  know  when 
he  comes  in  sjjring  and  when  he  builds  anci  wdien  the  speckled 
young  ones  fly.  But  ■i^diere  is  he  in  summer  and  fall  and  winter? 
And  what  is  lie  al)out  all  this  tune?  Does  he  build  another  nest 
and  rear  another  famih',  or  does  he  go  vacationing?  And  does 
lie  gather  the  same  kind  of  food  in  spring  and  summer  ?  Does  he 
gather  cherries  for  his  family  or  for  himself?  Did  you  ever  see 
robin  in  winter  m  Xew  York  ?' 

What  can  you  tell  me  aljout  the  song  of  robin  ?  Does  he  sing 
all  the  year?  Or  dues  he  lia\'e  a  dilferent  note  for  summer? 
Not  one  of  ^'ou  can  tell  how  mam'  dilferent  notes  and  calls  robin 
has.      I  sometimes  think  that  robin  knows  several  languages. 

1  ha\'e  seen  mam'  more  springs  than  you  ha\"c  seen  :  and  yet 
1  ah\a\s  wait  for  robin  on  the  laHii.  I  often  wonder  whether 
the  same  mbins  c<mie  back  to  m\-  biHii.  'rhe\'  seem  to  go  to 
business  at  once.  'ldie\'  hop  \\itli  llie  most  confident  air,  and  day 
after  da\'  pull  strings  out  (if  the  ground.  You  know  ■\\'hat  these 
strings  are  :  but  dn  \ mi  know  how  robin  finds  them  ?  Is  it  In' 
smell,  or  sight,  or  feeling,  or  hearing?  Do  ^'0U  su])i)Ose  he  is 
listening  when  he  c(.)cks  his  head  to  one  side  and  then  to  the 
other  ?  (  )r  is  he  niereh'  making  motions  ?  And  I  wonder  H'hether 
birds  ami  animals  usiialh"  make  motions  just  for  the  sake  of 
making  them  ? 

I  Ikuc  asked  "\"ou  nian\'  (piestions,  and  not  one  of  you  can 
answer.  Perhaps  I  cannot  answer.  \'ou  ask,  '  \\'hat's  the  use?" 
If  ^"0U  can  see  robin,  and  learn  \vh\',  you  can  also  learn  other 
things.      J'tut  I  like  rtdnn  just  because  he  is  robin. 

There  is  one  thing  more.  \'i)\\  will  read  alxuit  robin  redbreast. 
Who  is  he?  Find  out  for  me  whether  robin  redbreast  of  luirope 
and  of  J'jnglish  j)0etry  is  the  same  as  our  American  bird. 


LEAFLET  LXV. 


CROWS.* 


By  ALICE  G.    MlCLOSKEV. 


(Compare    Lt 


ct  XXIV.) 


|T  a  \vig«ani  in  the  Adirondack  Mountains 
a  tame  crow  lives  with  a  family  of  Indians. 
These  Indians  make  baskets  of  birch  bark 
and  other  things  that  they  find  out  of  doors, 
and  sell  them  to  visitors  who  spend  their 
summer  in  the  mountains.  The  little  crow 
helps  in  the  business.  He  makes  himself 
so  interesting  to  the  [lassers-ljy  that  they 
stop  to  watch  him.  The  Indians  then 
have  an  opportunitv  to  show  tlieir  baskets,  and  very  often  sell  them, 
ISut  we  need  not  go  to  tlie  Adirondacks  to  find  a  crow  that  earns 
his  living.  Mr.  F.  E.  L.  Beal,  who  has  studied  crows  a  long  time, 
speaks  of  them  as  valualjle  farm  hands  ;  and  Xeltje  Blanchan  sa)-s 
that  the)'  are  as  much  entitled  to  a  share  of  the  corn  as  the  horse 
that  ]jlows  it.  This  may  surprise  boys  and  girls  who  have  heard 
crows  spoken  of  as  thieves  and  rascals.  Let  us  look  into  their 
story  so  that  we  can  find  out  for  ourselves  whether  to  the  farmer 
the  crow  is  a  friend  or  an  enemy. 
Ho'u'  Jim  Crow  Jors  lianii  . 

1.  By  killing  toads,  frogs,  small  snakes,  and  salamanders  ("liz- 
ards ").     Why  are  these  little  creatures  first  rate  farm  hands  ? 

2.  By  pulling  up  sprouting  corn.  Some  farmers  pre\-ent  this 
by  tarring  the  corn. 

3.  By  stealing  eggs,  small  chickens,  and  tiny  birds.  It  is  said 
that  the  crow  is  rareh'  guilt}'  of  these  wrongs,  ^^'hat  do  you  know 
about  it  ? 

How  Jim  Ci'o'to  i/ofs  ^-ooi/  .■  — 

4.  By  eating  large  numbers  of  insects  :  grasshoi)pers,  caterpil- 
lars (including  arniy  worms  and  cut  worms)^June  Ijugs,  and  other 
bisects.      So  man\'  iiisects  does  he  devour  that  he  earns  more  tlian 
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he  destroys.  A  half  bushel  of  corn  scattered  on  a  field  is  said  to 
be  sufficient  in  many  cases  to  prevent  Jim  Crow  from  pulling  the 
gr(j\ving'  corn. 

To  stiiJv  I'rcni's  :  — 

Watch  the  crows  to  find  out  just  what  they  do.  Do  you  ever 
see  them  Ih'ing  in  large  numbers  ?  If  so,  at  what  tune  of  day  do 
they  fl\-?  Where  are  they  going?  Notice  how  the\'  use  their 
wings. 

Do  they  come  from  the  same  direction  each  morning'  A\'ould 
it  not  be  a  great  experience  to  make  up  a  party  and  visit  the  place 
from  which  they  come  ?     What  do  you  think  you  would  find  there  ? 


"When  vou  see  crows  feeding  in  a  field  try  to  learn  wdiat  they 
are  eating. 

\'ou  can  often  find  crows'  tracks  in  the  snow.  There  tlie  prints 
of  their  feet  and  wings  may  be  seen.  What  do  \-ou  think  inter- 
ested the  crow'S  in  the  snow-co\'ered  field  ? 

Determine  whether  tlie  caw  is  always  the  same.  Is  it  sometimes 
short,  sometimes  long?  Can  you  associate  these  differences  with 
the  actions  of  the  birds? 

I  wish  you  would  read  John  Hays  poem,  "The  C'rows  at 
Washini'ton." 


LEAFLET  LXVI. 


A  FRIENDLY  LITTLE  CHICKADEE. 


Bv  ALICE   G.  .MlCLOSKEY. 


(Cumpare  Leaflet  XXIV.) 

This  scrap  uf  valor  just  fnr  play 

Fronts  the  nurth  wind  in  waistcoat  gray, 

—  Emeksox. 

NE  cold  December  day  a  chickadee  found    him- 
self alone   in   a  \\ood.      He   looked   very 
much    like    other    chickadees,    a    small, 
gray  bird,  wearing,  as  someone  has  said 
"  a     black    hood     with    white    side    pieces 
and   a  black    vest."     He  was  like  otliers   of 
his   kin,  too,  in  that   he   was   a   skillful   acro- 
bat.    He  could    stand   rigltt  side  up    on   a   twig 
or     cling    to    it    upside    down  —  one     position 
seemed  as  easy  as  tlie  other. 

But  r  am  not  sure  that  this  little  chickadee  was  like  liis  fellows 
in  one  respect.  I  have  wondered  whether  they  are  all  as  friendly 
as  he.  I  shall  tell  of  something  that  he  did,  and  leave  it  to  young 
naturalists  to  find  out  whether  other  chickadees  will  show  as 
friendly  a  spirit. 

It  happened  on  the  cold  December  day  when  the  chickadee 
was  alone  in  the  "  snow-choked  wood  "  that  a  Senior  Naturalist 
wandered  along  that  wa_\-.  W'lietJier  or  no  tlie  little  Ijird  knew 
that  the  tall  man  was  there  I  cannot  say.  At  any  rate,  he  called 
out  "  ph(£-be,"  the  plainti\'e  little  pipe  of  two  notes,  clearer  and 
sweeter  tlian  the  real  phfjebe  bird  can  make.  The  tall  man 
answered  tlie  call,  whistling  two  notes  as  plaintive  and  sweet  as 
tlie  cliickadee's  own.  Again  and  again  the  whistle  was  repeated 
and  e\'ery  time  it  «"as  answereil.  Nearer  and  nearer  came  the 
fliifl'y  midget,  until  llnall)'  he  alighted  on  a  tree  directl)'  over  the 
tall  man's  head. 
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And  then  a  remarkable  thing  happened  !  You  will  scarcely 
lielie\'e  it,  yet  it  is  true.  Knowing  how  near  the  chickadee  was, 
the  tall  man  whistled  "  [dioe-be  "  very  softly,  and  the  little  bird 
flew  down  and  rested  on  his  arm.  How  pleased  the  Senior 
Naturalist  must  have  felt  when  he  had  gained  the  confidence  of 
this  ^\•ild  bird  I  I  wish  that  our  l)o\s  and  girls  would  try  to 
do  the  same  thing  and  tell  Uncle  John  wiiether  the  experiment  is 
successful. 

Studv  of   a  Chickadf.e  in   Wix'ter. 

1.  Keep  a  sharp  lookout  for  chickadees.  Can  vou  tell  one 
when  you  see  it?  The)-  are  often  with  nuthatches  and  downv 
woodpeckers.  If  )'0u  tie  a  piece  of  suet  in  a  tree  near  your  house 
these  winter  birds  may  visit  vou. 

2.  Listen  to  the  notes  of  all  the  winter  birds.  .Some  day  )'ou 
will  hear  one  say  "  ( diick-a-dee-dee-dee-dee."  Then  he  may  sing 
"phcje-be,"  and  you  will  tr)-  to  imitate  the  notes.  He  may  answer 
you.  Tell  us  how  near  you  can  get  to  one  of  these  friendly  little 
Ijirds. 

3.  "Watch  a  chickadee  searching  f(jr  his  breakfast  on  a  twig. 
"What  kind  of  a  bill  has  he?  \Vhat  do  you  think  he  is  finding  to 
eat  ? 

4.  If  I  lived  on  a  farm  I  should  ha\'e  suet  hung  in  my  orchard 
to  encourage  the  chickadees  to  stay  there.      Can  you  tell  why? 

5.  Do  you  see  chickadees  in  summer  ?     Where  are  thev  then  ? 

6.  If  I  were  to  ask  you  to  find  a  deserted  chickadee's  nest, 
where  would  vou  look  ? 


LEAFLET    LXVIL 


THE   FAMILY   OF  WOODPECKERS.* 

Bv  ALICE  C.   McCLOSKEY. 
(Compare    Leaflet   XXIV. 1 

I.  THE  BED-HEADED  WOODPECKER. 

jSiSl^       HE   story  goes   tliat,  once  upon  a  time,  a 
'^^naturalist    found  a  great   many  grasshop- 
pers Avedged   into   an  old  fencepost.    They  were 
alive  but  could  not  get  away.     Bye  and  bye  their 
jailor    appeared.      He   was    neither    somber    nor 
uglv,  as   you    might   suppose,    but    a    merry   red- 
headed   woodpecker.     With    never  a  thought  of 
cruelty  in    his  little   red   head,  he   had    used   the 
fencepost  as  a  cold-storage  place,  and   had   filled 
it  with  a  good   supply  of  food. 

Now  I  am  sure  our  boys  and  girls  will  ask,  "Is  this  story 
true?"  I  cannot  say.  The  best  way  to  decide  whether  it  may 
be  true  is  to  study  the  habits  of  a  red-headed  woodpecker.  Do 
you  think  that  we  shall  find  him  capable  of  so   clever  a  trick  ? 

The  red-head  is  not  uncommon.  Keep  on  the  lookout  for 
him.  His  liead,  neck,  throat,  and  u^tper  breast  are  red  ;  the  rest 
of  his  body  is  blue-black  and  white.  He  is  a  handsome  fellow, 
a  bright  bit  of  color  in  wood,  garden,  orchard,  or  field.  Let 
us  see  what  we  can  leorn  about  him. 

Suggestions. 

1.  Try  to  get  a  nearer  view  of  any  bird  that  you  see  sitting  on  a 
telegrajih  pole  or  fencepost.      It  may  be  a  red-headed  woodpecker. 

2.  Is  this  little  fellow  as  good  a  drummer  as  his  relatives  ? 

3.  His  mate  likes  his  music.  If  she  comes  near,  the  better  to 
hear  him  drum,  notice  whether  she  has  a  red  head. 

4.  Do  you  find  beech-nuts  or  other  food  stored  in  decayed 
trees  ?  Under  a  bit  of  raised  bark  ?  In  cracks  in  bark  ?  In  gate 
posts  ?     If  so,  a  red-head  may  be  about. 
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5.  These  woodpeckers  eat   more   grasshoppers   tlian    any  of   the 
others.      Find  out  wlietlier  the\'  eat  them  (jn  tlie  ground. 

6.  Ha\'e    )'ou    ever   seen    one    fly    into    the    air   after    a    passing 
insect  ? 


j^ig:  J24.      TJw  red-Iicadt^f  -,^'oodpCihcr. 

7.  Do  red-headed   \\'oodpeckers   ever  visit  your  rliirken   yard  ? 
Watclr  them  closely  and  find  out  ^^"hy  they  are  tirere. 

8.  Do  you  see  them  later  in  the  )ear  eating  fruit  on  vour   farm  ? 

9.  It  has    been    found   that  thev  eat   ants,  wasps,   beetles,  bugs, 
grasshoppers,   crickets,   moths,   spiders,   and   caterjiillars.     If   you 
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find  them  doing  harm  on  your  farm  will  you  not  compare   it   with 
the  good  they  do  ? 

10.  What  jjlants  do  they  \isit  ? 

11.  Where  is  red-head's  nest  ? 


II.  DOWNY  WOODPECKER.— A  LITTLE  ORCHARD  INSPECTOR.* 

Rap  !  rap  !  rap  !  the  little  inspector  has  come  to  look  at  our 
apple  trees.  "  Vou  are  ^^'elcome,  downy  woodpecker,"  say  we 
every  one.  "  Stay  as  long  as  you  like.  We  want  to  look  at  you 
closely  so  that  we  shall  know  you  e\"ery  time  we  see   you." 

A  bird  about  three  inches  shorter  than  a  robin,  black  abo\-e, 
white  below,  white  along  the 
middle  of  the  back,  and  the  male 
red  on  the  nape  of  the  neck  :  this 
is  the  way  downy  looks.  A 
hardworking,  useful,  sociable 
tenant  of  the  farm  :  this  is  what 
downy  is. 

Let  us  see  how  this  little  wood- 
pecker is  useful.  If  you  li\'e  on 
a  farm,  you  haye  probably  heard 
of  borers  —  grubs  that  get  into 
trees  and  injure  them.  Your 
father  does  not  like  these  grubs, 
but  downy  does.  He  seems  to 
like  any  kind  of  grub.  Watch 
him  on  a  tree  sometimes  when 
he  is  looking  for  one.  He  knows 
where  to  find  it, although  neither 
you  nor  1  might  suspect  that  an 
insect  is  Hying  beneath  the  smooth 
bark.  Then  he  bores  into  the  tree, 
and  spears  the  grub  with  his  long 
tongue.  His  tongup  !s  a  remark- 
able weapon.  ''  ^c  can  stretch  it 
two  inches  beyond  the  tip  of  his  bill,  and  it  is  barbed  on  Ijoth  sides. 

Downy  does  not  sto])  work,  you  must  remember,  when  borers 
are  not  plenty.  Beetles  niljble  no  more  |)lants  after  his  eyes  light 
on   them.     They  are   trespassers,  and   as   judge,  jury,   and   execu- 


fi,i^.  32^.  Cocoons  of  the  codliii-iiiotli  as 
tJwy  li'n-L'  fottnd  attached  to  a  piece 
of  loose  hark^  natural  size. 


■Juiiiiir  Xaluralist  Alciiitlily,  Jaiiuary,  iij(J3. 
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tiiiiu-r,  lie  i)ro\'es  liis  ri!j;lu  to  1)e  considered  a  most  useful  tarm 
hand.     Ants,  too,  provide  liim  witli  a  good  meal  occasionally. 

Among  the  heljiful  deeds  of  the  downy  woodpecker,  we  must 
not  forget  to  mention  that  lie  destroys  great  numbers  of  the 
lar\';\;  or  worms  of  the  codlin-moth  in  winter,  wlien  these  worms 
have  tucked  tliemselves  awa}'  in  the  crevices  of  the  hark,  all 
wrapped  in  their  cocoons.  (iMgs  325,  326.)  Perhaps  your  father 
has  shown  vou  these  little  cocoons  along  tlie  body  and  in  the 
crotches  of  the  apjjle  tree.  If  not,  you  can  find  them  yourself. 
Open  some  of  them  and  see  whether  the  worm  is  still  there.  If 
he  is  not,  dmvnv  has  probabl}-  taken  hiiu.  I  suppose  you  know 
that  the  larva:  of  the  codiin-moth  are  the  \\-orms  you  find  in 
apples.      See  Leaflet  LIII. 

You  must  not  confound  tiie  down)'  woodpecker   with  that  other 


/"/;"'.  J26.      P upiC  of  ///('  codlin-nwth  in  cocoons ,  c}i!or;c^cd. 

woodpecker,  the  sap-sucker,  that  often  drills  rings  of  holes  in  the 
trunks  of  ajjple  trees.  'Idie  sapsucker  has  yellow  on  his  \inder 
parts.      I  shall  tell  )on  about  him  some  other  time. 

^"ou  have  learned  that  insects  and  apple-scab  and  vourselves  all 
try  to  see  who  shall  own  the  apple  fruit.  Now  you  know  that 
birds,  and  insects  that  feed  on  lea\-es  and  in  the  wood,  are  also 
concerned  m  this  quarrel  about  the  a])ple. 

A  Ff.w  Things  to  Ohskrve. 

1.  Does  the  downy  woodpecker  travel  down  a  tree  head  first  or 
does  he  hop  backward  ? 

2.  Try  some  day  to  see  his  feet.  You  will  find  that  two  of  his 
toes  are  turned  forward  and  two  l)ackward.  Are  there  other 
birds  that  have  this  arrangement  of  toes? 
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Fio-.  327 .     Tlie  doiviiy  ivoodpecker. 
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3.  Notice  that  lie  braces  himself  with  liis  tail  as  he  works. 

4.  Do  yoii  e\'er  see  the  downy  woodpecker  eat  seeds  ot  jdants 
that  the  fanners  do  not  like  to  have  on  their  land  ? 

5.  Hang  a  bone  or  piece  of  unsalted  suet  out  of  doors  for  the 
H'oodpeckers.     They  will  enjoy  an  unexpected  feast. 

6.  Where  does  down)-  make  his  nest? 

III.     THE  SAPSUCKER." 

If  \'ou  are  walking  through  an  orchard  or  w(.)od  and  see  a  j(jlly 
little  woodpecker  with  red  on  its  head,  do  not  say  at  once  that  it 
it  is  a  down\'  woodpecker.  Look  again.  Has  it  yellow  on  the 
underparts,  black  on  the  breast,  a  red  throat,  and  red  on  the 
crown  instead  of  on  the  nape  ?  Then  it  is  a  sapsucker,  a  new 
arri\-al.  (I'"ig.  3-8.)  It  is  larger  than  the  downy.  The  female 
has  no  red  on  the  throat. 

And  to  think  that  such  a  nierrv  little  fellow  has  such  a  bad 
reputation  among  farmer-folk  !  Vou  will  be  surjirised  to  find 
how  unkindly  woodpeckers  are  treated  throughout  the  country, 
l)eiause  of  the  misdeeds  cjf  the  sapsucker.  iM'en  the  downy  has 
suffered  much  abuse.  'I'liis  is  unfortunate,  for  I  am  sure  dott'ny 
wn(id[)eckers  ha\-e  done  much  more  g(jod  than  sapsuckers  ha\'e 
(lone  harm. 

I  wish  that  all  junior  Naturalists  \\'Oulil  tr\'  to  find  out  whether 
e\'en  the  sapsucker  deser\"es  all  that  has  been  said  against  liim. 
He  does  harm  b)'  boring  holes  in  trees,  but  how  much  ?  Let  us 
learn.  As  woodpeckers  are  not  shy,  it  is  not  difficult  to  get  near 
them.  I  ha\"e  stood  within  a  few  feet  of  a  sapsucker,  and  he  did 
not  mind  a  bit.  He  ke[)t  on  boring  h(.)les  in  a  tree  without  a 
thought  that  an\-  one  might  object. 

1.  How  many  trees  can  \-ou  hnd  tha.t  have  holes  bored  by  the 
sapsucker  ? 

:.  How  are  the  holes  arranged  ;  here  aiul  there  on  the  trunk, 
or  in  rings  arounil  it?  Ha\-e  you  e\'er  found  a  comjilete  ring  of 
holes  ? 

3.  Keeji  a  record  ol  the  months  in  which  \ou  find  the  sapsucker. 

4.  Notice  how  the  sap  runs  cbn\  11  into  the  holes  that  lia\-e  been 
newl)'  made  \>y  a  sajjsucker. 

5.  It  is  said  that  this  «'ooilpecker  eats  the  inner  bark  of  the 
tree  as  well  as  the  sap.      What  can  you  find  out  about  this  ? 


'•'Junior  Naturali^^t   .Month]}-,  .Marcli,  11^03. 
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/'V--.    j^S.      The   sapsttcker.       Compare   tJiis   picture  loith    that  of    the  downy 
woodpecker  in  /-'/l;'.  J^J . 
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6.  Do   you   ever   find   insects   near   tlie   holes   made   by  the   sap- 
sucker  ?     Do  you  think  he  eats  them  ? 

7.  Find  out  «here  tlie  sapsucker  has  his  nest. 

IV.   THE  FLICKER.* 

Three  -woodpeckers  lia\-e  been  introduced  to  you  in   these  leaf- 
lets :  the  red-head,  the  hard  working  downy  (Fig.  327),  the  sap- 


-Fi,^'.  32c).      The  flicker. 

sucker  (fig.  328).  'Flu-re  is  one  more  that  we  ought  to  add  to 
the  list  lor  summer  stud}-,  since  he  is  \-er\-  likeh"  to  cross  our  path, 
—  the  flicker  (Fig.  329). 

*  Jiiniiir  Xatur.ilij.t  Monthly,  -^^a^-,  1903. 
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This  woodpecker  has  a  great  manj'  names,  j)robably  because  he 
lives  in  a  great  many  States.  The  most  common  are:  flicker, 
highhole,  yellow-liammer,  and  golden-winged  woodpecker.  I  like 
the  name  flicker  best  of  all. 

He  is  a  gooci-sized  bird,  al)uut  two  inches  longer  than  a  robin. 
His  colors  are  ;  brownish  witli  black  spots  above,  whitish  spotted 
with  black  underneath,  a  black  crescent  on  tlie  breast,  and  a  scarlet 
crescent  on  the  back  of  the  neck.  W'lien  he  flies  you  will  notice 
two  things  :  the  ricli  golden  color  of  tlie  inside  of  his  wings,  and 
the  white  patcli  on  tlie  back  just  above  the  tail. 

Now,  since  he  is  a  woodpecker,  )'oii  will  prcjbably  e.xpect  to  find 
t.ie  flicker  in  trees  ;  but  yoii  are  (inite  as  likely  to  find  him  on  the 
ground.  About  lialf  of  his  food  consists  of  ants,  and  these  he 
finds  afield.  He  also  eats  other  insects,  as  well  as  a  good  deal  of 
plant  food. 

I  hope  that  }-(ju  will  see  a  flicker  tliis  year  and  hear  liiiu  call 
out,  "  a-wick-a-wick-a-wick-a-wick-a-wick-a."  Possilfly  some  of 
)'0U  may  find  a  nest  that  tliese  Ihrds  have  dug  out  in  an  old  apple 
tree.  They  do  not  al\va\'S  make  new  nests,  howe\'er,  Ijut  li\'e  in 
the  deserted  Iiomes  of  other  woodpeckers. 


(,)likstioxs. 

1.  Has   the  flicker  a  straiglit  bill  like  tlie  downy  woodpecker? 

2.  Ha\-e   \"oii    seen    tlie   flicker's   mate?      If  so,  in  what  wa_\'  does 
she  differ  from  him  in  color  or  marking? 

3.  Where  does  the  flicker  build   its    nest  ?      Wliat    color   are   tlie 

eggs  ? 

4.  Try  to  watch  a  flicker  feeding  its  )'Oung.      Describe. 

5.  1)0  3'ou  know  tlie  call  of  the  flicker  ?     fan  you  imitate   it,  or 
write   it  so  tliat  Uncle  John  can    recognize  it  ? 

6.  Do  flickers  remain  all  uiiiter  ?      If  not,  when   do   they  come? 
^\'hen  do  tliev  lea\e  ? 


LEAFLET    LXVIII. 


DESERTED  BIRDS'-NESTS.* 


ruad  I  found  the 
)Oi.i    see    in    the 


By  ALICK   G.    McCLOSKEY. 

There  is  a  wagon  trail  whicli  I  like  to  follow  ;  it  is  always  a 
pleasant  walk.  There  is  no  foot  path  ;  so  I  do  not  think  many 
people  pass  that  way.  Perhaps  this  is  why  many  little  M'ild 
creatures  of  the  field  and  wood  like  to  live  there,  I  do  not 
know    any   other  place    \  where  the  birds  sing  so  sweetly,  where 

the  wild    flowers   grow    ^      so   thick,  and   where   the  insects  are 
so  numerous.  V 

By  the  side  of  this 
little  \ireo's  nest  which  ^ 
picture.  It  was  about  In  e 
feet  from  the  ground,  and 
hung  near  the  end  of  a  long 
branch.  It  was  interesting  to 
find  out  what  it  was  made  ot, — 
grasses,  strips  (jf  bark,  hair,  pine 
needles,  plant  filires,  and  bits  of 
paper.  On  the  outside  were  lichens 
and  spiders'  webs.  The  pieces  of  pa|jer  were  dropped  along  the  way, 
I  think,  b)'  the  leader  in  across-country  run.  K\-en  the  little  vireos 
have  an  interest  in  the  outdoor   sjjorts  of  the  college  men. 

One  of  the  most  interesting  bird  homes  is  the  oriole's  nest. 
Uncle  John  will  like  to  know  whether  you  find  (jne.  The  young 
orioles  must  have  happy  times  m  their  cradle,  which  hangs  between 
the  earth  and  the  sky. 

Winter  is  the  best  time  of  year  to  hunt  for  birds'  nests.  It  is 
hard  to  find  them  in  the  spring  and  the  summer.  The  parent  liirds 
intend  it  shall  be.  If  you  succeed  in  getting  a  nest,  take  it  into 
the  school  room  so  that  the  other  members  of  your  club  can  study 
it  with  you. 

SUG(.1EST1()NS. 

Where  did  you  find  the  nest  ?  What  is  its  size  and  siiape  ? 
Name  it,  it  vou  can. 


*Jiinicir  .XaUiralisl  Muiillily,  l''elj|-u.ary,  igoT. 
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\Vas   it  built   on   tlie   horizontal  crotch  of  the  branch,  or  on   an 
u])right  crotch  ? 

How  was  it  fastened  to  the  branch  ? 
Notice  the  materials  of  which  it  is  made. 


F,\: 


,■>/.      7'/ir  //lUi^-iii^-  iirs/  of  llii  I'riit/c-.      A  iprj  is  7<'ii7'fii  iiilo  tJif  nest. 


In  the  oriole's  nest  you  will  see  that  there  is  a  difference  in  the 
tt'aN'  in  which  the  upper  and  lower  parts  are  made.      What  is  it  ? 

How  deep  is  the  oriole's  nest  which  you  find?  Compare  the 
material  on  the  outside  with  that  on  the  inside. 

How  is  the  nest    fastened  to  the  twigs? 

Where  does  a  catbird  build  its  nest  ?  Robin  ?  Bluebird  ? 
Swallow  ?     Hen  ?     Turkey  ? 


What? 


LEAFLET    LXIX. 


THE  POULTRY  YARD:  SOME  THANKSGIVING 

LESSONS.* 

Bv   ALICE   G.    McCI.OSKEY   and  JAMES  E.    RICE. 

ROSY-CHEEKED  girl,  a  freckled-faced  boy  and  a  little 

bald-headed   baby  were  the   only  young  persons  at  the 

Thanksgiving   dinner.      'Die   baby  was  not  old  enough 

to  be    invited,  but   wc   were   so  thankful  to   have 

-her  \\ith  us  that  we  could  not   resist   drawing  her 

chair  up  to  trie   table. 

The  turkey  was  a  big  one  and  "done  to  a  turn." 
\\"e  old  folks  thought  so,  the  freckled-faced  boy 
thought  so,  and  the  rosv-cheeked  girl  thought  so. 
The  baby,  so  far  as  I  could  judge,  thought  not  at  all.  She  chewed 
energetically  on  a  spoon  and  left  the  discussion  of  the  turkey  to 
h-er  elders. 

Having  known  for  a  long  time  that  children  like  to  chatter,  I 
decided  that  I  would  gi^e  the  little  lad  and  lassie  opposite  me 
an  opportunity  to  talk  about  turkeys,  ducks,  chickens,  and  the 
like.  "These,"  thought  I,  "are  good  Thanksgiving  topics,  and  a 
bo\'  and  girl  who  ha\'e  lived  on  a  farm  all  their  lives  can  tell  me 
some  interesting  things  about  them." 

But  this  world  is  full  of  many  strange  surprises  !  It  was  not 
long  before  1  learned  that  those  little  folk  could  not  answer  some 
very  simple  cpiestions  about  poultry.  The)'  did  not  even  know 
why  a  chicken  does  not  fall  off  the  roost  when  it  sleeps.  To  be 
sure,  they  could  tell  the  exact  moment  when,  in  the  process  of 
carving,  the  wish-bone  would  appear  :  but  )'ou  will  admit  that  this 
is  very  little.  I  certainly  was  disappointed.  The  bald-headed 
baby  cheered  things  up  a  bit,  however,  by  crowing  lustily.  I 
rejoiced  in  the  fact  that  apparentl)'  she  had  heard  sounds  from  the 
barn-yard. 

Now  there  are  many  reasons  why  children,  Junior  Naturalists 
especially,  should  know  something  about  poultry.      It  may  be  that 


*  Extended  from  Junior    Naturalist    Monthly,  November,  igo2. 
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you  Ywe  on  a  farm  and  will  want  to  raise  chickens,  ducks,  and  tur- 
keys some  day  ;  and  the  farmer  who  knows  his  poultry  best 
will  be  most  successful  in  raising  it.  But  whether  you  live  in 
country  or  city  you  will  like  to  study  these  interesting  birds.  Let 
us  see  what  we  can  find  out  about  them  in  the  next  three  or  four 
weeks.  November,  the  month  of  Thanksgiving,  is  a  good  time  to 
begin. 

Turkeys. 

Let  us  first  jiay  our  respects  to  the  king  of  the  poultry  yard. 
We  may  never  knovv  His  Royal  Highness,  the  old  gobbler,  very 
well,  because  it  is  said  he  will  not  often  i)ermit  folks  to  meet  him 
on  his  own  ground.  1  am  told  that  a  visitor  is  more  sure  of  a 
welcome  within  his  domain  if  he  wear  sombre  garb.  Although 
gaily  dressed  himself  the  old  fellow  objects  to  bright  colors  on 
others. 

There  is  one  thing  that  we  can  do  if  the  gobbler  does  not  let  us 
near  him, —  we  can  peek  at  him  through  the  fence.  Then,  too,  at 
'i'hanksgiving  time  manv  a  slain  monarch  will  hang  in  a  nearby 
market.  Following  are  a  few  suggestions  that  will  help  us  to  learn 
something  about  turkeys.  I  hope  that  you  know  all  these  things 
now,  and,  therefore,  will  not  need  to  be  asked.  If  you  do,  please 
write  Uncle  John.  How  many  letters  do  you  think  he  will  get 
from  such  persons  ? 

In  the  study  of  any  bird,  learn  to  describe  it  fully  :  the  size,  the 
shape,  the  bill,  the  length  of  legs,  the  feet,  and  the  color.  Is  there 
more  than  one  color  of  turkey  ? 

(.)bser\'e  the  head,  face  and  wattles  of  the  turkey  gobbler. 

Notice  the  strong,  curved  beak  ;   the  bright,  clear,  hazel  eyes. 

How  many  colors  does  he  wear  ? 

When  the  turkey  is  being  prepared  for  the  Thanksgiving  dinner, 
ask  mother  for  the  foot.  Are  there  an}-  feathers  on  it?  Has  it 
the  same  number  of  toes  that  you  find  on  a  rooster's  foot?  Is  the 
arrangement  of   the  toes  the  same  ? 

Perhajis  you  find  scales  on  the  legs  of  the  turkey.  Do  you  find 
them  also  on  hens'  legs?  On  which  side  of  the  leg,  —  front  or 
back  —  are  the  scales  the  larger  ? 

When  I  was  a  little  girl  I  liked  to  pull  a  tendon  that  I  found  in 
the  turkey's  foot  after  it  had  been  cut  off.  It  was  amusing  to  see 
the  toes  curl  up.  I  did  not  know  then  that  when  birds  roost  at 
night  this  tendon  is  stretclied  as  they  bend  their  legs.  Then  the 
toes  gras]>  the  perch  and   hold  the  bird  on.      When  it  stretches   its 
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leg  to  leave  the  roost  the  toes  spread  out,  but  not  until  then 
Beeause  of  this  birds  can  go  to  sleep  witliout  tlie  least  fear  of 
falling,  ^\■|lat  kind  of  perch  do  the_\'  choose,  a  wide  one  or  a  nar- 
row one  ?     \\di\-  ? 

Can  you  tell  which  is  the  hen  turkey  and  wdiic  h  the  gobbler? 
Explain.      (  )n  whi(di  one  do  \n\\  find  a  liair)-  tuft  on  the  breast  ? 

Did  )-ou  e\er  hear  of  the  carunc  le  on  the  head  of  tlie  turke_\-  ? 
Compare  this  with  tiie  coml.i  in  domestic  fowls.  Does  it  ddfer  in 
shape?     Do  ducks  and  geese  liave  combs? 

What  is  llie  color  of   the   turkey's  face?      Does  it  change  color;' 


^'^■-  Sj 


A  liirktv  likes  to  roam  tliroii;j;h  tlie  fu'lds. 


Do  you  notice  any  difference  in  color  when  tlie  tiirkey  is  angr)-? 
W'liat  are  the  turkey's  «-attles  ? 

Notice  the  fourtli  toe.  \\\\\  is  it  placed  inojjposite  direc  tion  to 
tlie  others?  I  wonder  whether  it  enables  the  iii\\\  to  grip  the 
perch  ;  and  wiiether  it  gi\-es  tlie  turke)-  a  -\\ude  sjian  for  support  in 
running  o\'er  loose  brusli. 

'rurke\'s  and  chickens  and  otiier  animals  have  lial)its,  as  hioys 
and  girls  do,  only  tliat  tlie\'  are  not  l)ad  hal)its.  Did  }-ou  ever 
\\'atcli  turkeys  hunting  grasslioppers  ?  And  did  tliey  go  in  flocks 
or  alone  '     How  do   chickens   hunt, —  in  Hocks  or   alone?     Which 
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roams  farther  from  home,  turkeys  or  chickens  ?  Do  turke}'s  hiy 
their  egiis  in  the  barn  or  jioultry  house,  as  chickens  (hj  ?  Did  you 
ever  see  a  turkey's  nest,  and  where  was  it  ? 

"\\'e  have  Junior  N"aturalists  in  manv  parts  of  tlie  -world  :  Eng- 
krnd,  Scothmd,  Australia,  Egvpt.  \\'ill  thev  lia\-e  an  opportunit)' 
to  study  turkeys  ?  See  what  you  can  hnd  out  in  answer  to  this 
question. 

A  'riMi-;-i!()X()REii   Race  —  (Iekse. 

Geese,  as  )'ou  know,  come  of  a  \'er)'  distinguished  race.  This  is 
no  advantage  to  them  m  a  social  wa\'  in  the  poultr\-  \  ard,  ho\rever. 
There  is  not  a  duck  nor  a  turke)"  nor  even  a  wise  rooster,  that 
knows  or  cares  whether  in  times  gone  by  geese  sa\'ed  a  Roman 
cit)',  or  whether  the)'  were  recognized  m  ancient  Eg)'pt. 


Fi- 


^'  ii  :'(7i'  <//.'/i/!i;-uis/ii'(/  r<!(\/ 


The  stor)'  of  the  old  gray  goose  was  the  one  I  liked  best  long 
ago,—  the  gcjose  that  died  liefore  Aunt  Xabbv  had  enough  feathers 
to  make  a  bed.  How  often  you  and  1  hiwc  listened  to  mother 
sing  about  her  I  And  ^hat  an  inconsiderate  old  gray  goose  we 
thouglit  she  was,  to  die  before  the  feather  bed  ^^■as  hnished. 

Some  things  for  Junior  Xaturalists  to  think  about  come  into  my 
mind  in  connection  witli  Aunt  Nabl)y's  goose  and  others  of  its 
kind  : 

Wliy  do  goose  feathers  make  the  best  lieds  ? 

Do    )-ou   think    an    old    grandmother  goose    would   give   enough 
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feathers  in  her  h'fetimc  to  make  a  good  bed  ?  1  liave  heard  of  one 
that  li\-ed  sixt)"  years. 

Are  feathers  e\-er  taken  from  live  geese  for  beds? 

Compare  the  featliers  of   land-fow  Is  and  water-fowls. 

Probably  one  or  more  of  our  [unior  Naturalists  uill  ha\e  a 
goose  for  his  ThanksgiNing  dinner.  If  so,  I  wish  titat  the  wing 
feathers  might  be  brought  to  school.  See  whether  you  can  find 
out  «']i\-  the  \xing  feathers  of  a  goose  were  [jreferreil  f(jr  making 
quill  pens.  Make  a  pen  if  you  can  and  write  a  letter  t(.i  Uncle 
John  with  It.  The  fi\e  outer  wing  feathers  are  most  usefid  for 
writing,  and  of  these  the   second   and   third  are  best.      Why?     Do 


/Vy.  JJ4.     A  Iiappy  faiiiily. 


you  think  that  the  1  )eclarati(jn  of  Independence  was  signed  with 
a  (piill  pen?  Do  goose  i[uiils  make  good  holders  for  artists' 
brushes  ? 

What  kind  of  food  d(j  geese  like  best  ? 

Is  the  tongue  of   a  goose  similar  to  that  of  a  turkey  or  chicken  ? 

Is  the  old  ganiler  as  cross  as  the  turkey  gobbler  ? 

Have  )'ou  e\-er  seen  a  flock  (jf  wild  geese  flying  northward  or 
southward  ?  Wiiich  way  are  tliev  going  in  the  fall  ?  Observe  that 
nearly  always  they  keep  their  \'-shaped  ranks  unbroken.  There 
is,  of  course,  a  leader  whose  call  the  flock  f(dlows.  \\'hether  the 
leader  is  some  chosen  member  of  the  number  or  whether  he  takes 
his  position  b)'  chance  I  do  not  know.  What  time  of  da\-  do  the 
wild  geese  fly?      Do  \(ju  like  t(j  hear  them   h(;nking  as  they  go   on 
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their  \va)- ?     I  wish  )()U  would  find  out  wliether  our  farmyard  geese 
are  onl)'  these  conmion  H"ild  geese  tamed. 

ChicK-Kxs   and   Ducks;   axd   ti-ii.;   Stoky  of  Two  Mother  Hkns. 

One  mother  hen  liad  her  own  brcjod  of  fluffy  little  chicks  (I''ig. 
334).  \\'hen  thev  were  old  enough  they  scratched  for  worms  and 
ate  gravel  as  obedientl)'  as  any  one  could  desire.  How  happy 
they  were  underneath  the  hemlocks  in  the  long  afternoons  ! 

The  other  mother  hen  liad  to  take  care  of  ducks  (  l-'ig.  335).  Pretty 
as  any  cliicks  they  were,  but  troublesome  as   onh'  little  ducks  can 


Fi--.    nj;.      Molhcr  he:,  amd  luihy  diu-I;s. 

lie  with  a  ner\-ous  old  hen  for  their  adopted  mother.  The  family 
in  the  i)icture  looks  verv  cfintented.  b)o  vou  sujiiiose  that  the 
photographer  tcjld  them  to  look  pleasant  ?  \\dien  we  come  to 
know  ducks  and  chickens  better,  we  shall  learn  wdiv  tlie  little 
ducks  are  often  su(di  a  trial  to  the  lien  mother. 

It  may  be  that  when  we  ask  boys  and  girls  to  study  chickens 
and  ducks  they  will  sav  ti-,at  there  is  nothing  new  to  learn  al)0Ut 
them.  I  am  not  so  sure.  The  freckled-faced  bo\-  tiiought  he  knen- 
all  aliout  them,  tun.  Let  us  see  whetlier  we  can  suggest  some  new 
things  to  think  about,  as  you  hjid^  ()\-er  the  fence  into  the    poultry 
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yard,  or  watch  the  cook  preparing  a  hen  or  duck  for  the  Thanks- 
giving dinner. 

As  I  looked  at  the  chickens  in  a  barn-yard  the  other  day,  I  was 
interested  in  the  different  kinds  that  I  saw  :  some  brown,  some 
white,  some  black,  some  speckled  ;  some  had  feathers  on  their 
feet,  others  had  not  ;  some  had  combs  with  many  points,  in  others 
the  comb  was  close  to  the  head  ;  some  had  long  tails,  some  short 
tails,  some  no  tails  at  all  to  speak  of.  If  I  were  to  name  the  dif- 
ferences that  I  noticed  you  would  not  get  through  reading  them 
in  time  to  write  your  November  dues.  How  many  unlike  marks 
or  characters  can  you  find  in  chickens  or  ducks  ? 

Have  you  ever  seen  two  chickens  or  two  ducks  e.xactly  alike  ? 

Compare  the  feet  of  a  hen  and  a  duck.  Their  bills.  Do  you 
think  that  a  duck  can  scratch  for  worms  ? 

What  do  ducks  eat  ?     What  kind  of  food   do  hens  like  best  ? 

How  do  a  hen's  feathers  differ  from  a  duck's  ? 

Note  the  scales  on  a  hen's  foot.  Snakes  have  scales  on  their 
bodies,  too.  Some  day  you  may  learn  a  wonderful  story  that  these 
similar  features  of  hen  and  snake  suggest. 

Touch  a  hen's  eye  lightly  with  a  pencil.  Does  she  cover  it  with 
a  thin  eyelid  ?  A  turtle  does  this.  Has  a  turtle  scales  also  ?  If 
so,  may  be  it  will  come  into  the  wonderful  story  connected  with 
hens  and  snakes. 

Look  closely  at  a  hen's  ear. 

Watch  chickens  as  they  make  their  toilet.  A  farmer  told  me 
that  among  the  tail  feathers  of  barn-fowls  there  is  an  oil  sac  that 
they  find  useful  in  cleaning  their  clothes.  I  wonder  whether  this 
is  true  ? 

While  I  was  watching  some  chickens  the  other  day,  I  saw  one 
jump  up  into  the  air  several  times.  She  was  a  skillful  little  acro- 
bat.    What  do  you  think   she  was  trying  to  catch  ? 

Watch  the  cook  as  she  prepares  a  chicken  or  turkey  for  dinner. 
Find  the  crop  into  which  the  food  passes  after  it  has  been  swal- 
lowed. From  the  crop  it  passes  on  to  the  gizzard.  Look  closely 
at  the  gizzard.  See  what  strong  muscles  it  has.  It  needs  them  to 
grind  the  grain  and  gravel  stones  together.  It  is  a  very  good  mill, 
you  see. 

Try  to  find  out  whether  a  duck  has  a  crop  and  a  gizzard.  Do 
not  ask  any  one.  Wait  until  there  is  to  be  a  duck  for  dinner  some 
day.  Wouhl  you  suppose  from  t'ne  kind  of  food  ducks  eat  that 
they  need  a  crop  and  a  gizzard  ? 
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])(!  little  chickens  ha\e  feathers  when  they  are  hatched?  ^^"l^at 
is  the  cON'er  of  their  bodies  called?  Are  the)-  always  of  the  same 
color  when  the\-  are  hatched  that  they  are  when  they  are  grown 
up  ?  What  kinds  (jf  poultr\-  change  their  color  when  their  feathers 
grow  ?  Notice  the  chickens  of  Ijlack  Minorcas  (if  \T)U  know  any 
one  who  has  that  kind),  then  -write  Uncle  John  al)Out  their  cidor. 
])id  vou  e\-er  see  fowls  without  featliers  ?  \M-iei-i  ycni  go  to  the 
fair  Ije  sure  to  look  for  son-ie  "Silkies."  l)id  }-ou  ever  see  iowls 
whose  feathers  were  all  crinkled  up  toward  their  head  ^  Look 
for  "  I'riz/les  "  when  )-ou  go  to  the  tair. 

A    Li'.SbOX    ox    I'JGGS, 

Wd-iat  is  the  color  of  the  turke)-'s  egg  ?  Do  the  first-laid  turkey's 
eggs  differ  in  color  from  those  tliat  are  laid  later?      How  do  these 
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eggs  differ  in  colrjr  from  the  eggs  of  ducks,  geese,  and  hens?  Do 
eggs  from  different  breeds  of  hens  differ  in  color?  Do  eggs  from 
different  kinds  of  poultry  differ  in  shape  ?  Can  you  not  make 
some  drawings  of  eggs  showing  how  the)-  differ,  and  send  to 
Uncle  Jol-in?  Not  one  of  you  can  tell  how  much  a  turkey's  egg 
weighs,  nor  a  hen's  egg.  Do  \-ou  think  tliat  eggs  from  all  kinds 
of  hens  weigh  the  same  ?  And  if  the)-  do  not,  do  you  think  that 
thev  are  wortli  the  same  jitice  tlie  dozen  ? 

Did  )-ou  ever  look  througl-i  an  egg  at  a  stroi-ig  light?      AVhat  did 
you  see?     \\'as  there  an  air  space  '^     Was  it  on  the  big   end  or  the 
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little  end  ?  T.ea-\-e  the  eggs  in  a  dry  room  for  a  few  days.  Does 
the  air  space  increase  in  size  ?  I'oil  an  egg.  Remove  the  shell 
carefully  over  the  air  space.  Do  you  notice  a  membrane?  Are 
there  two  membranes  ?  Boil  an  egg  until  it  is  very  hard  ;  does 
the  white  of  the  egg  separate  in  layers  ?  lireak  the  yoke  care- 
fully ;  do  you  notice  layers  of  light  and  dark  color?  Is  there  a 
little  soft  light  colored  spot  in  the  centre?  Write  to  Uncle  John 
and  ask  him  what  this  is. 

SoJiE  Questions  in  General. 

How  many  varieties   of   fowls   can   you    name  ?     How   do   they 
differ  in  size  and  color  ? 


Fi::. 


JF/iat  kind  of  Jieiis  arc  these . 


Ha\'e  you  ever  seen  ducks,  geese,  hens,  and  turkeys  standing  on 
tlie  snow  or  ice  ?  If  so,  how  did  they  behave  ?  ^^'hich  seemed  to 
enjoy  it?  AVhy  should  a  duck  or  goose  be  able  to  swim  in  ice 
water  without  apparently  suffering  from  cold?  When  mother 
dresses  a  duck  or  goose  f(.ir  dinner,  ask  her  to  let  )'ou  see  the 
la)'ers  of  fat  under  tlie  skm  and  inside  the  bod)'.  ^Vrite  to  Uncle 
John  and  tell  him  what  the  fat  in  the  body  is  for.  Ask  him  how 
this  fat  came  in  the  body  ;  also  whether  there  is  such  a  tiling  as 
fat  in  the  food  whi(  h  the  ducks  eat. 

Did  you  t\tx  see  hens  and  ducks  out  in  the  rain  ?     Did  they  all 
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enjoy  it  ?  Did  you  e\er  see  anything  \\etter  than  a  wet  hen  ? 
Why  do  tliey  look  so  disconsolate  ? 

Examine  the  feathers  of  different  kinds  of  poultry.  Ho\y  do  the 
feathers  of  ducks,  geese,  turkeys  and  fowls  differ  ?  Try  wetting  the 
\'arious  feathers,  then  let  them  dry  out.  Make  drawings  of  these 
feathers,  showing,  if  you  can,  the  different  colors  and  shapes. 

Do  turkeys  think  ?  Did  you  eyer  watch  a  turkey  steal  her  nest  ? 
Where  did  she  go  ?  How  long  did  you  watch  her  before  you  found 
the  nest  ?  Did  she  coyer  up  her  eggs  ?  With  Ayhat  ?  Why  do  they 
coyer  the  eggs  «-hen  tliey  leaye  the  nest  ?  Do  ducks,  geese,  tur- 
keys,ancl  hens  all  coyer  their  eggs?  ^\'hy  do  hens  differ  in  this 
respect  from  the  turkeys  ?     Do  all  kinds  of  ducks  cover  their  eggs  ? 

Did  you  eyer  watch  ducklings  and  little  chickens  eat  ?  Did 
you  notice  any  difference  in  their  appetites  ?  Which  grow  faster, 
little  chickens  or  little   ducks  ? 

Do  you  know  that  some  hens  do  not  jjay  their  board  ?  Some- 
times hens  eat  more  than  they  are  worth.  It  may  be  the  fault  of 
the  hen  or  it  ma}'  be  that  she  is  not  proyided  with  the  pjroper  kind 
of  food  or  giyen  the  jiroper  care.  A  hen  cannot  make  eggs  unless 
she  has  the  jjrojier  kind  of  food.  Some  persons  so  feed  and  handle 
their  hens  that  tliey  are  able  to  produce  eggs  for  six  cents  the  dozen  ; 
other  persons  expend  more  than  a  dollar  to  get  the  dozen. 

How  does  the  farmer  make  his  money  from  fowls  (that  is,  what 
kind  of  products  does  he  sell)? 

Vou  should  learn  to  classif\-  chickens  according  to  the  uses  for 
which  tliey  are  grown,  (i)  Some  kinds  of  hens  excel  in  egg- 
laying.  These  Kinds  are  known  as  the  "  egg  breeds."  (Jne  of  the 
leading  egg  breeds  is  the  Leghorn.  (2)  Others  produce  much 
meat,  and  are  known  as  the  "meat  breeds,"  as  the  PJrahma.  (3) 
Others  are  fairl)'  good  fowls  for  both  eggs  and  meat,  and  are 
called  ■'  general-purpose  breeds  ",  of  which  Plymouth  Rock  and 
\V)-andotte  are  good  examples.  (4)  Then  there  are  "  fancy  breeds," 
grown  as  pets  or  curiosities  or  as  game  birds.  Now,  try  to  find  out 
whether  there  are  any  general  differences  in  form  and  looks  to  dis- 
tinguish one  class  of  breeds  from  another.  And  hnd  out  whether 
turkeys,  geese,  and  ducks  may  be  similarly  classified. 


How    f'R.\XK    .AND   Hi:xKy   Raised   Chickexs. 

Frank  and  Henry  wanted  to  keep  chickens  all  by  themselves. 
They  thought  they  might  sell  the  eggs  and  the  fowls  and  get 
spending  money.     They  knew  little  about  chickens,  but  then,  it  did 
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hot  matter,  for  chickens  will  take  care  of  themselves.  All  there 
IS  to  do  is  to  give  thera  corn  and  water  every  dav, —  at  least,  so 
the  boys  thought. 

Both  boys  had  a  hard  time  the  first  )'ear,  Ijut  they  kept  at  it. 
Frank  finally  made  a  success.  Henry  lost  money  ;  his  hens  died 
or  did  not  lav,  and  he  had  to  gi\'e  up.  One  boy  turned  out  to  be 
a  good  farmer  and  the  other  a  poor  farmer.  Vou  ha\'e  seen  such 
farmers  living  side  b\'  side. 

I  will  tell  you  wh_\'  Frank  succeeded.  i.  He  provided  warm 
and  pleasant  quarters  for  the  chickens,  so  that  the  fowls  were 
comfortable  and  contented.  2.  He  learned  to  like  the  chickens, 
so  that  he  spent  man}-  of  his  extra  hours  watching  them  and  caring 
for  them.  3.  He  learned  that  something  more  is  required  in  feed- 
ing a  hen  than  merel}' to  satisfv  her  appetite.  Some  kinds  of  food 
mav  be  best  for  growing  chicks  and  others  for  la-\-ing  hens.  4.  He 
soon  found  that  some  hens  lay  more  and  larger  eggs  than  others, 
and  he  saved  eggs  from  these  hens  for  hatching.  Henrv  said  that 
"  eggs  are  eggs  "  and  that  there  was  "no  sense  in  being  so  fussy." 
5.  He  learned  that  eggs  and  poultry  sell  liest  when  they  really 
are  best  and  when  they  are  careful))'  cleaned  and  neatly  packed. 
Frank  had  learned  the  first  lessons  m  good  farming. 


/>,,-.  jjS.     At  the  drinkin:;  fouiilain. 
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JTTLE   HERMIT   BROTHER.* 

liv  ANNA   IIOTSFORD  COMSTOCK. 

N  far   Thibet  exists  a  class  of  Buddhist  monks  who 
are   liermits   and  who   dwell   in   caves.     I  was 
told  about   these  strange  people  by  a  Senior 
Naturalist,  who   has   spent  his  life  going 
around  the  world  and  finding  the  coun- 
tries upon  it  as  easily  as  you  Junior  Nat- 
uralists  find   the   same  countries   on   the 
_^ globe    in    the    schoolroom.     .\   real    nat- 
uralist IS  never  contented   with   maps  of 
places  and  pictures  of  things,  but  always  desires  to  see  the  places 
and  things  themselves. 

The  Senior  Naturalist  told  me  that  he  found  Thibet  a  dreary 
land  inhabited  by  queer  jieople  ;  and  the  hermit  monks  were  the 
queerest  of  all.  Each  one  dwelt  in  his  solitary  cave,  ate  very 
little,  and  worked  not  at  all,  but  spent  his  time  in  thought.  Could 
we  read  his  thoughts  we  should  be  none  the  wiser,  since  they  are 
only  mysterious  thoughts  about  mysterious  things. 

Now  it  is  a  surprising  fact  that  we  ha"\'e  hermits  of  similar 
habits  here  in  .America  ;  only  our  hermits  are  little  people  who 
dress  in  a  white  garb  and  live  in  cells  underground  ;  they  also  eat 
little  and  work  ncjt  at  all,  and  probably  meditate  upon  mysteries. 
However,  tiie\'  are  equipped  with  six  legs  while  the  monks  of 
Thdjet  ha\'e  only  two,  a  dilference  of  little  importance  since 
neither  hermit  tra\'els  far  from  his  cave. 

-V;  *  -» 

There  are  in  eight  or  nine  counties  in  New  York  State  places 
that  may  sureh'  expect  \isitors  on  certain  years.  The  connection 
between  these  guests  and  the  hermits  of  Thibet  may  not  seem 
\-er\-  close  at  first  sight  ;   but  wait  and  see. 

The  reason  why  these  New  York  counties  expect  company  is 
that  they  entertained   a  large   number  of  similar    guests  in    1882, 


"■■' Nalure-.Study  Ouarterly,  June,  1899. 


34 


529 


530 


Lk. 


LXX. 


1865,  1848,  1831,  1814,  in  1797,  and  probalily  at  intervals  of 
seventeen  years  long  before  that;  in  1797,  liowever,  was  the 
first  record  made  of  the  appearance  of  these  visitors.  E"\-ery 
time  they  came  they  probably  outstayed  their  welcome  ;  yet  they 
had  the  good  qualit)-  of  allowing  their  hosts  sixteen  years  ot  rest 
between  ^'isits. 

In  order  that  the  lunior  Naturalist  may  recognize  these  visitors 
I  will  describe  their  methods  of  arri\-al.  Sometime  in  the  lat- 
ter part  of  May  or  in  early  June  you  may  hear  a  great  buzzing 
in  some  trees,  as  if  there  were  a  thousand  liliputian  buzz  saws 
going  at  once.  If  "\"0U  examine  the  trees  you  will  find  on  them 
many  (pieerdooking  insects,  with  black  bodies  about  an  inch  long^ 
co\-ered  whh  transparent  wings  folded  like  a  roof.  Naturally  you 
will  wonder  how  such  great  numbers  of  large  insects  could  appear 
one  day  when  they  were  nowhere  to  l)e  seen  the  day  before.  But 
if  you  look  at  the  ground  beneath  the  trees  you  will  find  in  it 
many  small  holes.  Vou  will  also  find  (dinging  to  tlie  trees  many 
whitish  objects,  which  at  first  sight  seem  like  pale,  wingless 
insects,  but  which  on  closer  examination  prin'e  to  be  merely  the 
cast  skins  of  insects  (I'ig.  339).  These  are  tlie  cowls  and  robes 
which  our  little  American  hermits  cast  off  after  they  come  out  of 
their  underground  cells,  and  wliicdi  they  must  shed  before  they 
can  free  their  wings.  Our  little  American  hermits  we  call  the 
seventeen-year  locusts.  However,  tliis  name  is  a  most  confusing 
one,  since  we  also  call  our  grasshopjiers  locusts,  and  to  them  the 
name  truly  belongs.  These  se\'enteen-vear  locusts  are  really 
cicadas,  and  they  belong  to  a  dilferent  oriler  from  the  locusts. 
The  real  locusts  ha\e  nKjuth-jjarts  formed  f(U-  biting,  while  the 
cicadas  ha\"e  moutli-parts  grown  together  in  tlie  form  of  a  tube, 
through  \\hich  the\-  su(  k  juices  of  ]ilants.  So  wc  hope  the  Junior 
Naturalists  uill  call  our  little  hermits  b\'  their  right  name, 
cicadas  ;   and  wall  not  permit  them  to  be  spuken  of  as  locusts. 

In  order  that  vcju  may  know  the  m\-slerious  li\cs  of  these  won- 
derful insects,  I  «all  tell  you  the  striry  of   one  of  them. 


The  Story   of   I.ittlk   Hermit    liRorHi'j-;,  t'lc.MiA   sEPTExnEcni. 

(.)nce  a  cicada  mother  made  with  her  o\-ip(jsitor  a  little  slit  or 
cax'ity  in  an  oak  twig,  and  in  this  slit  ])laced  in  \erv  neat  order 
two  rows  of  eggs.  Six  \\eeks  later  there  hatclied  from  one  of 
these  eggs  a  pale,  li\-el_\-  little  creature,  that  to  the  naked  eve 
looked  like  a  tiny  white  ant.      If,  howe\'er,  we  could  ha\'e  examined 
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him  through  a  lens  we  sliould  have  found  him  very  different  from 
an  ant  ;   for  his  two  front  legs  were  shajjed  somewhat  like  lobsters' 
big  claws,  and  instead  of  jaws  like   an   ant,  he  had  simply  a  long 
beak  that  was  hollow  like   a  tube.     After  he  came  out  of   his  egg 
he  ran  about  the  tree  and  seemed  interested  for  a   time  in   every- 
thing he  saw.      Then,  suddenly,  he  went  to  the  side  of  a  limb  and 
deliberately   fell    off.     To   his    little   eyes    the   ground  below  was 
invisible  ;    so  our  small  cicada  showed  great  faith  when  he  practi- 
cally jumped  off  the  edge  of  his  world  into  space.     He  was  such  a 
speck  of  a  creature  that  the  breeze  took  him  and  lifted  him  gently 
down,  as  if   he  were  the  petal  of   a  flower  ;   and  he  alighted  on  the 
earth  unhurt   and  probably  much  delighted  with  his   sail  through 
the  air.     At  once  he  commenced  hunting  for  some  little  crevice  in 
the  earth  ;   and  when  he  found   it  he  went  to  the  bottom  of  it  and 
with  his  shovel-like  fore-feet  Ijegan  digging  downward.     I  wonder 
if  he  stopped  to  gi\'e  a  last  look  at  sky,  sunshine,  and  the  beauti- 
ful green  world  before  he  Ijade  them  good-bye  for  seventeen  long 
years  !     If  so,  he  did  it  hurriedly,  for  he  was  intent  upon  reaching 
something  to  eat.     This   he   finally  found   a   short  distance  below 
the  surface  of   the   ground,  in   the  shape  of   a  juicy  rootlet  of  the 
great  tree  above.     luiO  this  he  inserted  his  beak  and  began  to  take 
the   sap  as  we  take  lemonade   through   a  straw.      He  made  a  little 
cell  around  himself  and  then  he  found  existence  quite  blissful.     He 
ate  very  little  and  grew  \'ery  slowly,  and  there  was  no  perceptible 
change  in  him  for  about  a  year  ;   then  he  shed  his  skin  for  the  first 
time,   and   thus,   insect-wise,    grew   larger.     After   a    time  he    dug 
another   cell   near   another   rootlet  deeper   in  the  ground  ;   but   he 
never  exerted  himself  more  than  was  necessary  to  obtain  tlie  little 
food  that  he  needed.     This  idle  life  he  found  entirely  satisfactory, 
and  the  days  grew  into  months  and   the  months  into  years.      Only 
six  times  in  the  seventeen  years  did  our  hermit  change  his  clothes, 
and   this  was   each  time    a   necessity,  since   tliey  had   become   too 
small.      Judging  from  what  the  Senior   Naturalist  told  me,  I  think 
this  is  six  times  more  than  a  Thibetan  hermit  changes  his  clothes 
in  the  same   length  of  time. 

What  may  be  tlie  meditations  of  a  little  hermit  cicada  during 
all  these  years  we  cannot  even  imagine.  If  any  of  the  Junior 
Naturalists  ever  find  out  the  secret  tliey  will  he  \-ery  ]iopular 
indeed  with  the  scientific  men  called  psychologists.  However,  if 
we  may  judge  by  actions,  the  sixteenth  summer  after  our  hermit 
buried  himself  he  liegan    to   feel  stirring   in   his  l)osom  aspirations 
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toward  a  liigher  life.  He  surel}-  liad  no  memory  of  tlie  beautiful 
world  he  had  abandoned  in  liis  babyhood  ;  but  he  became  sud- 
denly possessed  with  a  desire  to  (limb  upward,  and  began  digging 
his  way  toward  the  light.  It  might  be  a  long  journey  through  the 
hard  earth  ;  for  during  tlie  many  ■\'ears  he  may  have  reached  the 
depth  ot  nearly  two  feet.  He  is  now  as  industrious  as  he  was 
shiftless  before  ;  and  it  takes  him  only  a  few  fl-eeks  to  climb  out  of 
the  depths  into  whicli  he  had  fallen  through  nearly  seventeen 
years  of  inertia.  If  it  should  cliance  that  he  reaches  the  surface 
of  the  ground  before  he  is  read\'  to  enjoy  life,  he  hits  upon  a  device 
for  continuing  his  «'ay  upward  «-ithout  danger  to  himself.  Some- 
times his  fellows  ha\-e  been  known  to  crawl  out  of  their  burrows 
and  seek  safety  under  logs  and  sticks  until  the  time  came  to  gain 
their  wings.  But  this  is  a  very  dangerous  proceeding,  since  in 
forests  there  are  many  watchful  eyes  which  belong  to  creatures  who 
are  very  fond  of  bits  of  soft,  while  meat.  So  our  cicada,  still  a 
hermit,  may  build  liim  a  tall  (-ell  out  of  mud  above  ground.  How 
he  builds  this  "hut,"  "cone,"  or  "turret  "  as  it  is  variously  called, 
we  do  not  know  ;  but  it  is  often  two  inches  in  height,  and  he  keeps 
himself  in  lire  top  of  it.  Under  ordinary  circumstances  our  cicada 
would  not  build  a  hut,  but  remain  in  his  burrow. 

Finally  there  C(mies  a  fateful  e\'ening  when,  as  soon  as  the  sun 
has  set,  he  (laws  his  way  through  the  top  of  his  mud  turret  or  out 
of  his  burrow  and  looks  about  him  f(jr  further  means  of  gratifying 
his  ambitions  to  climb.  A  bush,  a  tree,  the  highest  thing  within 
his  range  of  vision,  attracts  his  attention  and  he  hurries  toward  it. 
It  may  be  he  finds  himself  in  company  with  manv  of  his  kind 
hurr\-ing  toward  the  same  goal,  Ijut  they  are  of  no  interest  to  him 
as  yet.  l.ike  the  youth  in  tlie  famous  [joeni,  "Excelsior"  is  his 
motto  and  he  heeds  no  invitation  to  tarrv.  When  he  reaches  the 
highest  ]ilace  within  h.is  ken  he  places  himself,  probably  back 
downward,  on  some  branch  or  twig,  takes  a  firm  hold  with  all 
liis  six  pairs  of  claws,  and  keeps  \er\-  still  for  a  time.  Then  his 
skeleton  n)'mph-skin  breaks  ojien  at  the  liack  and  there  jnishes 
out  of  it  a  strange  creature  long  and  white,  except  for  two  black 
spots  upon  its  back  ;  on  he  comes  until  onl)-  the  tiij  of  his  body 
remains  in  the  old  nymph-skin  ;  then  he  reaches  forward  and 
grasps  tlie  twig  with  his  soft  new  legs  and  pulls  himself  entirely 
clear  from  tlie  old  hermit  garb.  At  once  his  wings  begin  to  grow  ; 
at  first  tliey  are  mere  ]iads  on  his  back,  but  thev  soon  expand 
until  tliey  cover  his  IkxU"  and  are  Hat  like  tliose  of  a  miller.      The 
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man)'  veins  in  tlie  wings  are  white  and  lie  keeps  tlie  wings  flutter- 
ing in  order  that  the)'  may  harden  soon.  If,  in  the  moonlight  of 
some  June  e\'ening,  a  Junior  Naturalist  should  see  a  tree  covered 
with  cicachts  at  this  stage  he  would  think  it  had  suddenly  lilos- 
somed  into  beautiful,  white,  flutterintr  flowers. 

As  the  night  wears 
on,  the  color  of  our 
hero  changes  and  his 
wings  harden  ;  until 
when  the  sun  rises 
we  behold  him  in  the 
glory  of  a  black  uni- 
form with  facings  of 
orange  an  d  with 
lieautiful  glassy  wings 
folded  roof-like  above 
his  body.  (Fig.  339.) 
Great  is  the  change 
wrought  in  his  appear- 
ance during  this  one 
mar\'elous  night,  and 
greater  still  the 
change  wrougiit  m  his 
habits  !  He  is  now  no 
longer  a  hermit  ; 
there  are  thousands 
of  his  kind  about  him, 
a  fact  which  he  real- 
izes with  great  jo\". 
So  happy  is  he  that  he  feels  as  if  he  must  burst  if  he  does  not 
find  some  adei[uate  means  for  expressing  his  happiness  in  this 
beautiful  world  of  sunshine.  Then  suddenly  he  finds  in 
himself  the  means  of  expression  and  bursts  into  song. 
Yet,  it  is  not  a  song  exactly,  for  he  is  a  drummer  rather 
than  a  singer.  On  his  body  just  behind  each  of  his 
hind  wings  is  a  kettle  drum.  The  head  to  this  drum 
Fig. 340.  jg  ^jj-  parchment  thrown  into  folds  and  maybe  seen 
jl.„,^,  with  a  lens  if  you  lift  his  "\\'ings  and  look  closely. 
(Fig.  340.)  Instead  of  drum  stnks  he  uses  a  pair  of 
strong  musiles  to  throw  the  membraues  into  vibration  and  there 
is  a  com])le\  arrangement  of  equities  and  sounding  lioards  arouiul 
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_?jg.       The  cicada  is    full groioii  at  hi.^^^  luul  /ii^ 
tuipiv  iiviiiph  skill  is  Iiaiigi/i:^''  io  a  branch. 
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these  drum  heads  so  that  tlie  noise  he  gives  off  is  a  great  one 
indeed  for  a  feUow  of  liis  size.  So  fond  is  he  of  making  music 
tliat  he  has  no  time  to  eat  or  to  do  aught  else  Ijut  to  sound  fan- 
fares all  the  sunshiny  day.  He  is  not  the  only  musician  on  the 
tree  ;  there  are  many  others  and  they  all  join  in  a  swelling  chorus 
that  has  been  described  as  a  roar  like  that  made  by  the  "rushing 
of  a  strong  wind  through  the  trees." 

If  our  cicada  could  talk  to  one  of  )-ou  Junior  Naturalists  he 
would  tell  yon  that  there  was  a  good  reason  for  all  this  music. 
He  would  ex[)lain  that  only  the  men  of  the  cicada  world  possess 
drums  and  that  tlie  object  and  reason  of  all  their  music  is  the 
entertainment  of  the  lady  cicadas,  who  are  not  only  \-ery  fond  of 
this  drumming,  but  are  good  critics  of  cicada  music  as  well.  He 
would  perhaps  tell  you  also  that  he  had  his  eye  on  a  certain  grace- 
ful maiden  perched  on  the  leaf  betHcen  him  and  the  sun  ;  but 
she,  on  the  other  hand,  seemed  to  give  about  ecjual  attention  to 
him  and  three  other  drummers  situated  near  by.  Excited  by  the 
competition  and  bv  her  indifference,  lie  rattled  his  drum  faster  and 
faster  until  he  rose  to  the  heights  of  cicada  melody  and  harmony 
that  left  his  rivals  far  behind.  Then  the  lad}'  of  his  choice  lis- 
tened spellbound  and  pronounced  him  the  greatest  of  all  musicians, 
and  thus  he  won  his  bride.  However,  we  may  safely  Jiredict  that 
their  weddctl  life  will  be  too  full  of  happiness  to  last.  After  a 
few  weeks  the  sunshine,  the  music,  the  haiiiiiness  of  wooing  and 
winning  will  pro\"e  too  muc  h  for  our  hero  and  one  day  he  will 
beat  his  drum  in  a  last  mad  ecstacyand  fall  to  earth  and  die  from 
happy  exhaustion.  His  little  wife  may  survive  him  only  long 
enough  to  cut  slits  in  some  of  the  twigs  of  the  home  tree 
and  jilace  in  them  rows  of  eggs  from  \\diich  shall  develop  a  family 
of  hermits  which  shall  come  forth  and  fill  the  world  with  their 
music  seventeen  )'ears  hence. 

There  are  many  broods  of  cicadas  in  the  United  States,  so  that 
they  appear  in  different  localities  in  different  years.  New  York 
State  has  fn-e  well-marked  broods. 

There  are  several  otlier  si)ecies  of  cicada  peculiar  to  America. 
One  is  called  Ciciii/a  //-i-Jcciiii,  since  it  appears  every  thirteen  years. 
Howe\er,  this  species  is  limited  to  the  South. 

The  dog-day  har\est  fl\-,  or  h'reman,  is  the  cicada  that  is 
best  known  to  us  through  the  northern  and  middle  States.  This 
appears  in  small  numbers  e\ery  \'ear  and  is  a  distinct   addition  to 
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the  summer  chorus  of  inseot  singers.  He  is  hirger  and  much 
more  dignified  in  a])i)earance  than  is  liis  cousin  scptcndecim.  He 
wears  a  black  suit  embroidered  with  scrolls  (jf  dark  olive  green 
and  the  whole  lower  surface  of  his  bod)-  is  co\'ered  with  white 
powder.  His  drums  are  situated  above  plates  which  may  be  seen 
on  the  lower  side  of  the  body,  one  behind  each  hind  leg.  He 
hides  in  trees  and  his  shrill  music  is  so  associated  with  the  heat 
of  summer  noons  that  the  sound  itself  makes  one  drowsy.  The 
hermit  life  of  the  lyreman  in  underground  cells  is  supposed  to 
last  only  two  years, 

^^'hile  the  cicadas  of  which  we  ha\'e  spoken  are  the  children  of 
an  ancient  race  which  inhabits  America,  Eurojje  also  has  her 
ancient  races  of  cicadas,  although  they  are  not  the  kind  which  live 
hermit  li\-es  for  seventeen  years.  We  have  evidence  that  their 
music  was  held  in  high  esteem  by  the  ancient  races  of  men  — 
especially  the  (jreeks.  \\'hen  Homer  complimented  his  orators 
he  compared  them  with  cicadas.  Thus  it  may  lend  a  special 
interest  to  the  study  of  the  cicada  b}-  our  Junior  Naturalists 
when  they  know  that  his  kettle  drums  ha\'e  been  celebrated 
instruments  of  music  by  poets  who  wrote  three  thousand  years 
before  America  \\-as  discovered   b\-  Columbus, 


Queries  for  Sh.arp   Eves. 

1.  When  did  you  first  see  one  of  the  cicadas  ? 

2.  ^Vhat  was  it  doing  when  \"ou  found   it  ? 

3.  Did  it  tlo  anvthing  to  attract  )'our  notice  to  it,  or  did  you 
find  it  by  accident  ''. 

4.  Where  did    \-ou  find  it  ? 

5.  See  whether  you  can  iletermme  which  are  the  father  and 
which  the  mother  cicadas. 

6.  Trv  to  find  where  a  mother  cicada  has  laid  eggs. 

7.  If  3'ou  find  where  the  cicada  emerged  from  the  ground,  or 
from  a  hut,  gi\'e  a  brief  description  of  the  location,  as  to  kind  of 
soil,  etc. 

8.  "Where  did  )"oii  find  the  most  of  the  cast-off   nvniph  skins? 

9.  Did  you   disco\"er  animals  or  birds  feeding  upon  the   cicada  ? 
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A   HOME   FOR  FRIENDLY   LITTLE 
NEIGHBORS.* 

By    ALICE    G.    McCLOSKEY. 

(Compare    Lcallct   XVII.) 

ASl'  year  when  vacation  days  were  over 
our  young  people  found  it  hard  to  leave  the 
acquaintances  that  they  had  made  during 
the  summer, —  the  garden-folk,  the  road- 
side-folk, and  the  wood-folk.  Let  us  take 
them  indoors  with  us  this  year.  It  will  not 
be  difficult  to  provide  a  home  for  some  of 
tlie  more  friendly  ones  and  they  will  help 
to  make  the  schoolroom  a  cheerful  place. 
How  [jleasant  it  will  be  in  the  long  afternoons  to  hear  the  cricket's 
merry  tune  or  see  the  flutter  of  a  butterfly's  wings  !  The  quiet 
woods  and  the  green  fields  will  then  seem  nearer  and  we  shall 
feel  a  little  toucli  of  their  mystery  and  beauty. 

It  is  not  necessarv  to  have  a  line  home  for  the  outdoor-folk. 
They  will  not  oliject  if  it  is  not  an  up-to-date  dwelling.  Fig.  341 
illustrates  a  very  convenient  terrarium,  as  tlie  home  is  called. 
The  sides  and  top  are  covered  with  fine  wire  screening  and  the 
front  is  glass.  By  raising  the  co\'er,  whicli  is  fastened  to  one  side 
by  means  of  hinges,  new  visitors  can  be  admitted  easily. 

Another  terrarium  is  shown  in  Fig.  126,  page  20S.  This  is  made 
from  an  old  berry  crate.  It  does  not  look  quite  so  well  as  the 
other,  Init,  as  I  said  before,  the  inmates  will  not  mind  a  bit.  The 
toads  will  give  their  high  jump  as  gracefully  and  the  crickets  fiddle 
as  merrih'  as  in  the  finer  one. 

When  the  terrarium  is  ready  to  furnish,  you  can  have  some 
nature-study  tri[)s  in  search  of  materials  for  it.  Cover  the  floor 
with  stones  and  place  about  three  inches  of  good  soil  over  them. 
Then  you  will  be  ready  to  select  the  carpet.  Let  this  Ije  of  soft 
green  moss,  the  prettiest  bits  that  you  can  find  on  the  forest  floor. 


■^Junior  Naturalist  Monthl}',  October,  I9(j2. 
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A  Home  F(jk  I-'riknulv  Littlf,  Neighbors.  ^^g 

Leave  one  corner  free  for  sods  on  wliich  tall  grasses  grow,  so  that 
there  will  be  a  cozy  nook  for  the  orchestra  (crickets,  grasshop- 
pers, katydids,  and  the  like).  What  a  fine  concert  there  will  be  ! 
^Vill  the  most  conceited  toad  in  the  terrarium  ever  dare  to  raise 
his  voice  in  song  again  after  hearing  it  ?  Perhaps  next  spring  we 
shall  know. 

Even  before  the  home  is  completed,  you  can  gather  your  small 
guests  about  you.  Temporary  lodgings  can  be  provided  without 
much  trouble.  Fig.  342  illustrates  a  good  insect  cage,  and  a  box 
containing  da...p  moss  and  covered  with  mosquito  netting  will 
make  fairly  comfortable  ipiarters  for  salamanders  ("lizards") 
and  toads. 

The  first  visitor  that  you  welcome  will  probably  be  a  little 
woolly-bear,  a  brown  and  black  caterpillar  that  )'ou  see  so  often 
m  your  autumn  walks  (Fig.  343).  He  is  one  of  my  favorite  insect 
friends,  and  I  really  like  to  have  him  snuggle  up  in  a  furry  ball 
in  my  hand.  You  will  find  woolly-bear  a  very  restless  little  crea- 
ture. You  never  know  what  he  is  going  to  do  next.  He  may  spin 
a  cocoon  this  fall  or  "he  may  curl  up  like  a  woodchuck,"  as  Uncle 
John  says,  and  sleep  until  spring.  Then,  if  all  goes  well,  he  will 
spin  his  cocoon  and  come  out  an  Isabella  tiger-moth  (Fig.  344). 
No  matter  how  fast  woolly-bear  may  be  hurrying  along  the  high- 
way when  you  meet  him,  put  him  into  the  terrarium,  for  you  will 
find  that  he  is  a  most  entertaining  little  fellow. 

If  you  have  an  insect  net,  sweep  it  among  shrubs  and  weeds, 
lam  hoping  that  when  you  look  into  it  you  will  find  "  golden- 
eyes  "  or  the  lace-winged-fly.  When  you  see  the  pretty  little  green 
creature  you  will  wonder  that  her  children  can  be  called  aphis- 
lions,  for  they  are  not  at  all  like  their  mother  (Fig.  345)  ;  but  when 
you  have  watched  them  among  the  aphids  or  plant-lice,  you  will 
understand  how  they  have  earned  their  name.  They  have  very 
long  jaws  and  very  large  appetites. 

No  one  knows  better  than  golden-eyes  what  her  children  are 
capable  of  doing  when  on  a  foraging  tour.  For  this  reason  she 
jjlaces  her  eggs  high  on  silken  stalks  (Fig.  345).  If  she  laid  them 
on  the  leaf  close  together,  the  first  aphis-lion  hatched  would  not 
give  the  other  members  of  his  family  a  chance  to  open  their  e5'es, 
nor  to  know  how  pleasant  it  is  to  live  on  a  green  leaf.  As  it  is  he 
walks  down  the  silken  stalk  and  finds  himself  among  the  aphids. 
Then,  when  he  has  proved  himself  the  gardener's  friend  by 
devouring  a  great  many  of  the  small  green  insects,  he  spins  a  pearly 
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^^■hite  cocoon  and  out  fif  tliis  conies  a  lace-winged-fly  with  glisten- 
ing golden  ej'es.  If  one  of  these  dainty  creatures  comes  to  live 
in  your  terrariiini,  you  may  notice  some  day  that  it  has  a  dis- 
agreealile  odor.  This  is  a  characteristic  that  many  insects  pos- 
sess, and  owing  to  it  the  birds  do  not  like  to  eat   them. 

There  is  anotlier  inse(  t  out  in  the  garden  that  ought  to  be  an 
inmate  of  every  terrarium  tliis  fall,  tlie  green  cabbage-worm. 
Some  Junior  gardeners  will  oliject  to  calling  this  a  friendly  little 
neighbor,  but  you  will  find  tliat  he  will  teacli  you  many  new 
things,  in  this  way  pro^•ing  1  .niself  friendly 
to  YOU  as  a  naturalist.  You  must  remember 
that  these  green  caterpillars  did  not  know 
that  \-ou  had  planted  the  garden  in  which 
tliey  worketl  destruction.  They  did  not 
know  that  you  wanted  to  send  the  very  best 
cabbage  to  the  State  fair.  They  knew  only 
tliat  when  they  opened  their  eyes  they  were 
on  a  green  leaf  and  it  was  good  to  eat. 

I'robablv  you  will  find  the  eggs  of  the 
calibage  butterfl)-  on  the  under  side  of  the 
lea\-es.  Then  you  can  feed  the  )'Oung  cater- 
pillars when  they  hatch.  They  will,  of 
course,  prefer  cabbage  leaves.  If  you  miss 
them  some  day,  search  in  the  terrarium  for 
the  chr}-salids  into  which  they  have  changed. 
These  chrysalids  sometimes  imitate  the  color 
of  the  support  from  which  they  hang,  and 
you  mav  have  difficulty  in  finding  them.  For  this  reason  it  may 
be  well  to  keep  (jne  of  the  caterpillars  under  a  lamp  chimney,  tlie 
top  of  which  has  been  covered  with  mosquito  netting  (Fig.  342), 
so  that  )'()u  may  know  how  the  chrysalids  look. 

The  cabbage  butterflies  are  familiar  to  most  boys  and  girls  ;  yet 
as  they  come  out  of  the  chr)'salid  state  in  your  terrarium,  you  will 
be  able  to  obser\e  them  more  closely.  Notice  that  the  wings  are 
dull  white  on  the  u]iper  sides,  while  on  tlie  under  side  the  apex  of 
the  fore  «ings  and  the  entire  surface  of  the  hind  wings  are  pale 
lemon  yellow.  In  the  female  you  will  find  that  there  are  two 
black  spots  Ijesides  the  tip  on  each  of  the  fore  wings,  and  in  the 
male  there  is  but  one. 

Now  that  I  ha\-e  put  vou  in  the  way  to  find  a  few  members 
of   the   insect   world    for   your   terrarium,    I   am   going   to   ask   you 
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to  think  about  some  other  outdoor-lolk  that  naturalists  learn 
to  like. 

Have  you  ever  turned  over  stones  or  broken  off  jjieces  of  an  old 
stumii  in  the  woods  or  along  the  bank  of  a  stream  ?  If  so,  you 
may  have  seen  salamanders  ("  lizards  ")  making  tlieir  esi.ape  as 
quickly  as  possible.  If  you  can  get  a  few  for  your  terrarium  you 
"will  learn  to  like  them,  for  they  are  harmless  and  ha\e  ver\'  inter- 
esting ways.  Do  not  catch  them  by  their  tails  as  they  try  to  get 
away,  or  you  may  find  that  you  have  captured  the  tails  but  lost 
the  salamanders. 

Let  the  excursion  in  search  of  these  little  fellows  be  one  of  the 
jolliest  of  the  year,  You  ■will  find  tliem  in  moist  places  and  should 
therefore,  carry   a   bo.x    containing  damp  moss   to   put  them  in. 


Fig.  ^4^.       Woolly-bear,  natural  size. 

I  would  suggest  that  you  take  two  boxes  along,  one  for  the 
smaller  salamanders,  the  other  for  their  larger  brothers.  \Vhy  ? 
1  will  tell  you. 

It  ha]jpened  this  summer  that  a  party  of  little  folks  went  out 
with  me  on  a  salamander  hunt.  We  found  three  kinds  :  the 
Spotted  Salamander,  which  is  black  with  yellow  spots  on  each  side 
of  the  ba<:k  ;  the  licd-back  ,Sahuiiaiidi-r,  whicli  usually  has  a  reddish 
brown  band  along  the  back  ;  and  a  black  one  co\-ered  with 
whitish  spots.  Tliis  black  one  witli  whitish  spots  ^^'as  named 
"Freckles"  by  one  <if  our  number,  a  much  more  attractix'e  name 
than  his  own,  whidi  is  Plrtli  -o-doii  i^lii-ti-iio  -siis. 

We  placed  the  three  in  a  box,  and  as  I  closed  it  the  large 
spotted  salamander  seemed  \'ery  well  satisfied  (no  wonder  !),  wliile 
the  (jtlier  tu'o  raised  their  heads  in  a  most  appealing  wa)'.      I    was 
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firm,  liowever,   and  made   them    prisoners,   feeling   sure   that   they 
would  be  comfortable  in  the  nice  large  terrarium, 

"W  lien  morning  came  we  o]]ened  the  box,  for  «'e  were  read)'  to 
Ijut  our  little  neighljors  into  their  new  liome.  A\']iat  "^\'as  our  sur- 
prise to  find  the  spotted  salamander  alone  !  As  to  countenance 
he  was  well  content  ;  as  to  sides  he  was  much  bulged  out.  Poor 
little  "  Freckles  "  and  poor  little  Red  Back  !  I  wish  I  had  listened 
to  your  appeal  ! 

Su(;GKSTr(jxs  for  Sxutjv. 

I.  A  terrarium  is  "  an  inclosed  bit  of  earth  on  which  things 
ma\-  live  and  grow."  Do  not  tliink  that  it  is  necessary  to  have 
one  as  well   made   at   first   as   tliat   in   the  illustration.      (Fig.  341.) 


/');'■.  Si4-  hiiI'':lUt  //;'>■/'  iiio/hs,  male  and  fciiutlc. 
,111,/  1:1, h-k  -,,wll\-lh;n-  is  the  larva  or  calor/'llla 
moth.       T/h'  siiialh-r  uiitlli  Is  ///r  iiial'. 


'Jlu-  r,, 


Uncle  John  will  be  well  jdeased  to  know  that  you  ha\-e  made  some 
arrangement  for  ha\-ing  outdoor-folk  li\-e  in  the  schoolroom.  Any 
such  home  will  be  a  terrarium. 

2.  F>very  one  can  have  grassho]jpcrs  for  stud)-.  How  many 
different  kinds  can  you  find  '  Do  all  ha\-e  the  feelers  or  antenna: 
the  same  length  ?  (.)bser\-c  the  growth  of  the  \\-ings  in  the  nymph, 
as  the  young  grasshopper  is  called.  In  the  grown-up  ones 
notice  that  the  narrow  wing  is  on  the  outside  and  the  prettv  ones 
iinderneatli. 

3.  FA-ery  one  can  also  find  crickets,  and  no  terrarium  will  be 
Com|jlete  williout   them.      In  the  «-arin   schoolroom  or  home   they 
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vi-ill  make  iiuisic  until  late  in  the  year.  Watch  the  black  cricket 
make  music  with  his  wings. 

Notice  a  tin)'  light  s|)eck  near  the  elbow  of  the  cricket's  front 
leg.  This  is  the  ear  ;  so  you  see  the  little  fellows  "  listen  with 
their  elbows." 

'The  mother  cricket  has  a  spear  at  the  end  of  her  body.  \\'ith 
this  she  makes  a  hole  in  the  ground  in  which  to  place  her  eggs. 
She  cannot  chirji,  but  the  father  makes  enough  music  for  the 
family.      You  will  see  that  the  mother  seems  to  enjov  it. 

Plant  tresh  grass  seed  and  grain  occasionalh'  in  the  cricket  cor- 
ner of   ^•our   terrariuni. 

4.  If  you  do  not  own  an  insect  net,  tr\-  to  find  a  lace-winged  tly 
^^■ithout  one.      It  will  not  be  difficult    for   \-oun"-   naturalists  to   see 


"fr^   '       I    F  P 


Fi;^.  J4j.      GohU-ji-iycs  or  liico-ioiir^Cil  /fv  :  <;;;;■",> 
apln s-lion .  ,:otoon,  adull. 

the  flics  resting  on  the  bushes  along  the  roadside.  These  insects 
are  \'alLiable  to  farmers  because  their  (duidren,  the  aphis-lions, 
eat  so  manv  ]ilant-lice  and  other  insects. 

lajok  on  the  umler  sule  of  the  lca\-es  for  the  cocoon  illustrated 
in  h'ig.  345.  It  has  the  a|jpearance  of  a  small  pearl.  The  first 
time  I  found  one  I  did  not  know  «diat  it  \\'as.  I  left  it  on  my 
cJesk  lioping  that  something  interesting  would  c(.>me  out  of  it.  Idle 
ne.xt  nnirning  there  was  a  pretty  green  insect  tr\ung  to  get  out  of 
the  window  and  I  «-ondered  how  it  had  ( unie  there,  ^\1^ile  think- 
ing abr)Ut  it  ni\'  e\'e  fell  on  the  cocoon  hung  on  my  desk,  I 
noticed  that  a  !id  had  been  r.iised  on  it  and  sus|ieited  at  once 
ho\v    golden-c}'es    '.  ad    ftnind   her   w;iy   into   ui)-   room.     Wdio   will 
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succeed   in    getting  the   eggs,  an    aphis-lion,  a   cocoon,   or  a  lace- 
ivinged  tly  ?     Let  us  know. 

5.  The  larger  the  number  of  butterflies  you  can  bring  into  the 
schoolroom,  the  gayer  will  be  the  terrarium  world.  Gather  fresh 
thistles  or  other  flowers  from  which  they  can  suck  the  nectar  or 
give  them  sweetened  water  in  a  dish.  Notice  their  long  mouth- 
jjarts  as  they  eat. 

One  of  the  most  common  of  all  butterflies  is  the  large  brown 
and  black  one.  This  is  called  the  monarch  butterfly.  Notice 
that  many  of  these  fly  together  on  autumn  da\'s.  They  are  going 
south  with  the  birds. 

6.  Be  sure  to  keep  the  moss  damp  for  the  salamanders  and  add 
occasionally  fresh  pieces  in  which  they  will  get  food.  Perhaps  you 
can  teach  them  to  eat  raw  meat  after  they  have  been  with  you  a\^dide. 

7.  The  terrarium  will  not  be  complete  without  a  toad  or  two. 
You  can  feed  them  flies,  other  insects,  and  earthworms,  and  they 
may  then  lea\-e  the  salamanders  alone.  Vou  need  not  be  afraid 
to  handle  the  toads  f(}r  they  cannot  give  yon  warts.  When  they 
ha\-e  been  in  the  terrarium  awhile  they  will  show  you  how  thev 
like  to  spend  the  winter. 


A  terrarium  in  Scliool  No.  2y.  Biiffnto. 
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MOTHS  AND   BUTTERFLIES.* 


By  ALICE  G.   McCLOSKEY. 

kF   all   the    insects   that   interest    lioys   and   girls, 
moths   and   butterflies    seem   to   hold    the    first 
place.     I   find,  however,  that  young  people  are 
not  always  able  to  distinguish  these  insects  one 
from    another,  and  do  not   know  very  much   of  the 
strange    lives    they    lead.      Perhaps    you   may    have 
found  out  a  few  facts  about  them  in  books.  ])ut  this 
is  not  huowing.     To  know,  one  must  see  some  of  the 
wonderful     things     that    they      do.       W'lien     you     have 
watched   the     whole    life-story   of  a   moth    or   butterfly,   you 
will  have   a   far  greater  interest  in   these  animals  than  their  hand- 
some wings  and  graceful  flight  have  ever  given  )'ou. 

'I'he  most  im|)ortant  thing  to  remember  in  tlie  study  of  moths 
and  butterflies  is  that  the\'  appear  in  four  different  forms  during; 
their  lives.      These  forms  are  : 

Tlie  egg.  Tlic  larva.  The   pupa.  The  adult. 


■J'hf,   Eggs. 

The  eggs  are  laid  singly  or  in  clusters.  They  are  usualh-  found 
on  the  plant  which  is  the  favorite  food  of  the  voung.  Took  for 
the  sliining  masses  of  the  eggs  of  the  tent-caterpillar  on  apple 
and  wild  cherry  trees  ;  also  for  the  yellow  eggs  of  jjotato  beetles 
on  potato  leaves. 

Thi;    L.ar\a. 

Tile  lar\-a  or  "worm"  hatches  from  the  egg.  l)uring  this 
period  in  its  history  tlie  insect  cats  and  grows.  If  \'ou  doubt  that 
they  ha\'e  good  ajipetites,  undertake  to  feed  a  lew  healthy  cater- 
pillars this  spring.  If  \-ou  doubt  that  the)-  are  particular  as  to  the 
kind  of  food  they  have,  find  out  for  \'oursel\es  whether  the  apple 
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tree  "  worm  "  will  eat  niilk-we'^d   leaves  ur  whether  tlie  milk-weed 
caterpillar  will  eat  lea\es  taken  from   an  anple  tree. 

One  of  the    most    interesting   things   to    notice   in    the  study  ot 

lar\X'  or  caterpillars  is  that  they 
occasnjnall}"  appear  in  bright 
new"  coats,  and  we  I'md  the  old 
ones  ha\e  been  cast  aside.  It  is 
necessit\-,  nut  i)ride,  that  leads 
them  til  do  this.  You  see,  an  in- 
sect's skeleton  is  on  the  outside 
of  its  l)od\'  ;  and  if  it  could  n(jt 
lie  shed  once  in  a  while  how 
/y,'.  jV.  C/irvi'-,i-li,/s  of  ilu-  iiioiiru-  would  there  he  room  for  the  little 
iii'-iloal;  hiilUrily.  creature  to  i;row  ''. 


Thi;    Pri'A. 
(  )f  all  the  forms  in  which  moths  and  huUcrllies  appear,  the  juipa 
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is  the  strangest.  Although  we  speak  of  this  period  in  the  life  of 
the  inseit  as  one  ot  rest  lU"  slee]i,  it  is  the  time  when  the  most 
\\onderful  changes  take  place  in  its  liod\. 
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The  ijueer  little  objects  that  you  see  illustrated  in  V'lg.  346  are 
the  pupa;  of  the  mourning-cloak  butterfly.  When  the  caterpil- 
lars were  about  to  shed  their  coats  for  the  last  time,  they  hung 
themselves  head  downward  from  a  twig  by  means  of  a  silk  liutton 
which  they  luul  sinm.  'I'hen  they  cast  off  their  skins,  leaving  the 
chrysalids  or  naked  pup?e  hanging  ;  protected  from  birds  by  their 
spiny  form  and  protected  from  many  enemies,  even  from  young 
naturalists,  by  their  wood-brown  color  which  so  closely  resembles 
the  support  from  which  they  are  susjjended. 

I,et  us  next  look  at  the  pupa  of  a  moth.  This  is  often  inside  a 
covering  wliiih  is  called  a  cocoon.  If  you  look  on  the  fruit  trees 
or  shade   trees  about   )"our  home   you   may   find  a  cocoon  of  the 
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ce-cro-|ji-a  moth.  \'ou  will  see  that  it  is  made  (jf  silk.  This 
co\ering  was  spun  In-  the  giant  silkworm  as  a  protection  against 
the  storms  of  winter.  How  snug  the  pupa  is  inside,  and  how 
firnd\'  the  cocoon  is  fastened  to  the  twig  on  which  vou  found  it  ! 
Figs.  347,  348,  349  show  this  interesting  insect. 

When  )'ou  are  studying  [)up;v  remember  that  butterflies  do  not 
come  out  of  cocoons.  Their  chrvsalis  or  pupa  is  always  unco\'- 
ered.  In  the  case  ot  moths,  liowexer,  the  pupa  is  either  inside  a 
cocoon  or  pr(jtected  li\'  being  underground  or  m  s(jme  well 
sheltered  place.  These  lads  suggest  a  ipiestion.  Is  there  an_\' 
reason  wh\'  tlie  one  shoiihl  be  better  fitted  to  endure  cold  and 
storms  than  the  other  ? 
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The  Adult, 
M'e  now  come  to  the  fourtli  period  m  the  li\-e.s  of  moths  and 
Imtterflies,  a  period  wliich  has  e\'er  had  and  e\'er  will  lia\'e  an 
interest  for  young  and  old.  Since  there  are  many  persons,  little 
and  big,  who  cannot  distinguish  the  two  grou]js,  butterflies  and 
moths,  let  us  learn  tlie  marks  b\-  which  they  ma\'  be  known. 

Butterllies  have  unco\-ered  pupK.     They  fly  b)' day.     'J'hewing.s 

are  folded  over  the 
back  when  at  rest. 
The  antennx'  or  feel- 
ers have  knobs  on  the 


entls.      (Fu 


J!. 


The  body  is  slender. 
Moths  ha\"e  pjujiK 
either  inside  cocoons 
or  jirotected  by  being 
underground  or  in 
some  sheltered  place. 
Man)'  moths  fly  at 
night.  The  antenna' 
are  never  knolibed. 
(Fig.35o:\rM.)  They 
1  e  a  "\-  e  the  w  i  n  g  s 
spread  when  the^•  are 
^  at     rest.      The     bod\- 

1^  is  stout. 

( )ccasionalh-  \  o  u 
may  come  a  c  r  o  s  s 
insects  that  \-er)' 
cl(.)sely  resendde  but- 
terflies, \et  ha\e  some  characters  that  are  similar  to  those  of 
moths.  The\-  are  the  skippers,  so  named  because  of  their  strons.'" 
and  rapid  flight.  The  antenmc  haxe  knobs,  but  these  knobs 
are  drawn  out  and  turned  back  in  the  lorm  of  a  hook.  (Fi"-. 
350  S.)  The  bod)'  is  rather  stout.  The  pupa  is  co\'ered  by  a 
thin  cocoon.  In  some  s]iecies  the  wiiigs  are  held  verticalh'  in 
others  hori/ontallv. 

SUC.IIESTIOXS    FOR    SruOV. 

Cocoons  ami  butterll)'  chrysalids  are  \  cr\'  hard  to  find  l)ecause 
they  so  closel)'  resemble  the  withered  lea\cs  that  cling  to  shrubs 
and  trees. 


/;'.    S4^^-       CcLTOpin    i/tolh    ju^l    t-nur^^cj    from    the 
i\h\/oi!,  oil   '.olnch  il  Iiair^s.       I'Ju-  f/lui/l  lOn/iS   Jroiil 
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You  will  ])rol)alily  fiml  cocoons  of  the  ce-<-ro-pi-a  and  pro-nie- 
the-a  moths.  'I'he  former,  illustrated  liy  l''igs.  347  to  349,  is  com- 
monly found  on  fruit  trees  ;  the  latter  swings  loosely  from  a 
branch  of  ash,  wild  clierr\-,  or  lilac.  The  jjromethea  cocoon  is 
enfolded  in  a  leaf  whii  h 
the  caterpillar  fastened  to 
a  twig  by  means  of  silk 
l)efore  it  spun  the  cocoon. 
If  vou  are  rewarded  for 
your  s  e  a  r  c  li  by  finding 
some  of  these  winter 
homes,  leaxe  a  few  of  them 
in  a  cool  place  and  occa- 
sionalh'  dip  them  in  water 
that  thev  mav  not  become 
too  dry.  Look  at  them 
c  a  r  e  f  u  1 1  y  from  time  to 
time  and  note  any  changes 
that  take  place.  P'ollow- 
ing  are  a  few  suggestions  tliat  \\\\\  help  you  m  the  study  of 
cocoons  : 

I.  Observe  the  covering  of  the  pupa  doselv.  Is  it  made  of 
other  rnateruil  lieside  silk  ?  When  the  \\'Oollv-bear,  that  many 
of  vou  have  cared  for  all  winter,  spins  his  cocoon,  he  hIII  use 
some  of  liis  own  hair  as  well  as  silk. 


/■/ 


A iilciniu'  or  IlcIlj 


Fig.  y^r.      Liiiiii  moth  nii,/  s-^Hiltcn^'-lai/  hulUrJly. 


2.  Open  the  cocoon.  Is  the  pupa  free  from  it  ?  Are  the 
threads  of  silk  wo\-en  in  the  same  direction  in  all  parts  of  the 
co\'ering  ? 

3.  Out  of  «-liich  end  do  vou  think  the  moth  will  come? 

4.  Describe  the  inside  of  the  cocoon.  I  )(j  vou  find  anything  in 
it  beside  the  pupa  ? 

^.    The  cocr)ons  (jf  the  ("hinesc  silkworm  are  soaked  in  hot  water 
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or  softened  liy  steam  liefore  the  thread  can  lie  nnwound.  Put 
one  of  the  cocoons  that  \oii  find  in  liot  water  and  see  whether  }'0U 
can  unwind  tlie  silk.  I  wish  \ou  could  secure  some  cocoons  of 
the  real  silkworm. 

Boys  and  girls  often  ask  us  what  thev  shall  feed  moths  and 
Initterflies.  Many  of  tlie  adult  insects  do  not  eat  at  all.  Some, 
howe\'er,  sip  the  nectar  of  flowers  or  sa|)  of  trees.  Oftentimes 
thev  will  drink  sweetened  water  or  the  juice  of  fruit.  If  you  have 
an  opjiortunitN',  watcli  one  «'hile  it  eats.  Notice  the  long 
"tongue"  through  which  it  takes  its  food.  Tliis  is  made  of  two 
pieces  grooved  on  tlie  inner  side,  and  «'hen  lield  together  the\' 
form  a  tube.  When  the  insect  is  not  eating  these  mouth-parts  are 
coiled. 


/■'/-.    _,-'5_'        7'//r  ///r-.t/.iM'   i-/'  ,iii   /«,f,v/,  ///,■ 
fol-i'^l  liiil  iafcrpitltir.      jii ,  male   niotJi  :    f\ 

,.',  /ki/c'/i,;/ I'xx'-riii:;  :  ,-,  iaU'ifillnr .  Moths 
aihi  f([l('i'/'l /hirs  fir,'  iiahnal  s/ Zt\  aihl  ('"-i^-j- 
iuul  pupa  arc'  ^Vr^litlv  t-n/ar^^t-p. 
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THE   PAPER-MAKERS.* 


By  ALICE  C.    McCLOSKEY. 

A  Castle  JMadf.  of  Paper. 

^ANY  scliool  rooms  in  the  State  have  a  hornet's 
nest  wliicli  some  boy  or  girl  has  brought  to 
show  the  teacher.  It  is  usually  hung  on  the 
"wall  or  used  as  an  ornament  on  top  of  the 
bookcase.  T.et  us  take  it  down  some  day  this  month  and  learn 
something  about  it. 

Do  you  think  the  nest  can  be  called  a  castle  ?  \Vhy  not  ?  Look 
inside.  Is  it  not  se\'eral  stories  higli  ?  Are  there  not  spacious 
galleries  in  it  ?  Is  it  not  as  well  guarded  when  the  wasps  are  at 
home  as  if  an  armv  of  sol- 
diers stood  outside  ? 

Let  us  see  how  this  castle 
is  built.  You  ha\-e  heard 
that  wasps  were  the  first 
paper  makers.  In  the  earl)' 
summer  you  will  see  them 
around  \^•ood  that  has  been 
worn  by  the  weather.  They 
take  off  loose  fibres  and  bv 
means  of  their  mouth-parts 
work  them  into  |iulp.  Can 
the  rain  get  through  this 
paper  ?  bind  out  whether 
it  is  waterproof. 

Some  of  tlie  nests  made  by  \'espa  (Fig.  353),  as  the  hornets  or 
yellow-iackets  are  called,  are  \'ery  large.  ])o  you  think  a  wasp 
could  make  one  alone  ?  No,  these  are  social  wasps  ;  that  is,  a 
great  many  live  together.  There  are  males,  females,  and  «'orkers. 
Some  day  we  shall  tell  vou  how  the  was])S  form  their  colony,  but 
for  this  lesson  we  want  you  to  stud)'  the  nest. 


T/n'  paper  castL'. 
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Notice  the  envelope  which  covers  the  cells.     How   many   layers 
of  paper  are  there  in  it  ?     We  might  call  each  layer  a  clapboard. 

Can  yoii  see  an)-  difference  in  the  direction  of  the  outside  layers 
on  top  of  the  nest  and  those  which  are  below  ? 

How  man\'  stories  high  is  the 
nest  ? 

Note  the  difference  in  the  size 
of  the  stories.  Where  do  \ou 
find  tlie  smallest  ? 

Count  the  rooms  or  cells  in 
each. 

You   know,   of  course,  that   an 

egg  is  placed  in  each  cell,      ^^'hen 

the   lar\-a;,   as   the   young    of    the 

i  ti^B^^^WMl^'ii^&^^lly-'         wasijs    are    called,    are    hatched, 

How  do  thev  manage  to  keep 
in  their  cells  ?  You  see  the  nest 
is  reallv  turned  upside  down. 
Their  little  heads  must  hang 
where  the  worker  wasps  can  feed 
"**"  them   easily.     ]    wonder  whether 

^'-'-  -V-f-      /"'.■"■<"■    nrni„^rm,„/   of     ^^^^^   ^..^^^    ^Jjj    ^.^^^    ^^.|.,y    ^,^g    ^.^^^^g 

wasps  do  not  tall  out  ? 
The  workers  chew  all  the  food  which  they   give   the   little   ones. 
\Vhen  in  summer  \"ou  see  hornets  about  vour  llower  lieds  or   feed- 
ing on  other  insects,  it  ma}-  be  th.at    the\'   are   pre])aring  breakfast 
for  the  young.      Notice  the  llowers  wliich  thev  \asit. 


Poi.isiES,   The    1'.\per-]\Iaki:r. 

In  tlie  previous  lesson  J  s])oke  of 
vesjia  wasjjs  that  make  hfuues  of 
paper.  You  learned  that  they  l)ite  off 
]iieces  of  weather-worn  wood  with 
their  jaws  and  chew  it  until  it  is  made 
into  ])ulp.  Were  you  interested  in 
tliese  social  wasps?  It  so,  you  mav 
like  to  hear  about  another  member  of 
the  same  family. 

Hilling  in  some  crevice  about   ^'our  house   or   the   schoo 
ing    tliere   is    probabl\-    a   wasji    which   naturalists    call    p( 


Fi'- 


.   IIoiiu-  .//, 
papi'y-viakfi' 


/is/rs,  the 
1    build- 

lis'-tes. 
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She  has  Ijeen  there  e\'er  since  tlie  cold  \\'eatlier  came.  In  the 
s[jrin!^  you  may  see  her  tearing"  olT  pieces  of  \\-ood  from  some 
unpainted  l)iiildiny;  or  \\'eatlier-worn  fence.  Let  us  see  what  she 
is  going  to  do. 

This  wasp  is  the  founder  of  a  colony.  The  iirst  thing  she  does 
is  to  select  a  place  for  her  home.  Then  she  makes  a  few  cells  — 
onl\-  a  few,  for  she  has  no  help.  ^V'hen  you  find  a  nest  like  the 
one  in  the  picture  (Fig.  355),  \'ou  will  see  how  the  comb  is 
fastened  to  the  roof  or  to  a  tree  or  to  the  under   side   of  a  stone. 

As  soon  as  the  cells  are  completed,  the  mother  lays  an  egg  in 
each.  From  these  eggs  little  grubs  or  lar\'a;  are  hatched.  They 
are  fed  b\-  the  mother  until  they  become  pupa:.  The  cells  are 
sealed  o\"er  while  the  was])s  are  in  the  pupa  state.  They  have  to 
break  open  the  seals  before  they  can  come  (jut. 

All  members  of  the  first  brood  are  workers.  As  soon  as  they  are 
hatched  the  mother  has  nothing  to  do  but  to  provide  eggs.  They 
clean  out  the  cells  in  which  they  passed  their  early  days  ;  they 
make  additions  to  the  nests  ;  they  take  care  of  the  young.  Do 
\'ou  remember  how  the  vespa  workers  prepared  food  for  the  larvfe 
in  their  colony  and  what  they  fed  them  ?  The  young  polistes  are 
cared  for  in  the  same  wa)". 

Vou  may  see  the  workers  flying  about  in  your  garden  this 
summer,  getting  the  sweets  from  the  \-arious  flowers  that  you  have 
planted.  Vou  will  know  why  the\-  are  so  bus\-  through  the 
long  sunny  da)'s.  Vou  will  think  of  the  hungr\'  little  wasps  wait- 
ing for  their  dinner.  Vou  will  wonder  whether  they  put  their 
heads  out  of  the  cells  when  the  workers  feed  them. 


Nest   ok   Polistes. 

1.  Com}jare  the  nest  of  polistes  «-ith  that  of  \-espa. 

2.  In  \\-hat  ways  do  they  differ? 

3.  Where  did  you  find  the  nest  ? 
4  How  was  it  held  in  place  ? 

5.  How  many  cells  are  there  in  it  ? 

6.  Xotice  the  pieces  of  the  seals  which  still  remain  on  the  nest. 
Tell  us  whether  they  are  made  of  the  same  material  as  the  cells. 
Of  what  utility  are  the  seals  ? 


LEAFLET    LXXIV. 


SOME   CARPENTER  ANTS  AND  THEIR   KIN.* 


"What 
worms,' 


llv   ALICE    G.    McCLUSKEV, 

(CcHiipare  I.eiillct  XXI,  I 
^■%^     ... 

"JT^NL  bright  August  uujrning,  as  we  were  walk- 
ing along  the  edge  of  a  wood,  we  found  an 
old  tree  trunk  l)'ing  on  the  ground.  1  am 
sure  it  had  been  there  a  long  time.  Large 
pieces  of  bark  were  loose  enough  to  be 
lifted  u[)  ;  being  naturalists,  we  took  adwtn- 
tage  ot  this  fact  to  see  whether  anything  was 
li\"ing  underneath, 
ueer  little  outdoor  tolk  we  found  :  "  thousand-legged 
Sow-bugs,  a  black  beetle  that  looked  as  if  its  back 
were  made  of  patent-leather,  and  best  of  all  a  colon)-  of  ants  ! 
These  ants  were  large  black  ones  known  as  carpenter  ants.  They 
had  made  \crv  comfortable  (|uarters  in  this  old  log.  How 
alarmed  thev  were  when  we  so  rudel)'  e.xposed  them  to  the 
light  ! 

One  brave  ant  impressed  me  more  than  an\'  other  member  of 
the  colon}-.  I  wish  that  all  of  our  girls  aiid  bo)-s  might  have  seen 
it.  With  my  knife  I  commenced  to  cut  down  the  wall  of  one  of 
the  rooms  to  see  \\-hat  was  inside.  The  soldier-like  ant  stood  near 
and,  instead  of  running  awa)-,  it  attacked  the  large  steel  blade 
with  its  jaws.  \\'as  not  that  a  bra\-e  thing  to  do  ?  Are  )-ou  sur- 
prised that  I  closed  the  knife  and  ])Ut  it  into  m\-  pocket  ? 

During  all  this  time  there  was  great  c(jinmotion  in  the  colony. 
The  worker  ants  were  scurr_\-ing  olf  \\-ith  the  younger  members  of 
the  family,  trying  to  find  a  safe  [dace  for  them.  Some  of  these 
little  brothers  and  sisters  were  tin\-  white  legless  creatures  ;  some 
-were  covered  up  in  what  looked  like  little  bags;  others  \\-ere 
ghost-like  things,  \-er)-  uhite  and  aiiparentl)-  lifeless. 


I. 


.]■  Naliiralisl  .\I' 
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Now  before  you  can  understand  what  is  going  on  in  an  ant's 
nest,  3'ou  must  know  four  things  : 

1.  The  white  obiong  eggs  are  \ery  sniaU.  You  will  n(jt  see 
them  readily. 

2.  The  little  legless  creatures,  or  larvae,  hatch  from  the  eggs  and 
are  fed  by  the  workers.  Mrs.  Comstock  says  that  an  ant  larva 
looks  like  a  crook-neck  stjuash. 

3.  The  larvae  either  spin  cocoons  or  rest  awhile  without  any 
covering  before  they  become  fully  grown  ants.  In  their  resting 
form  the\-  are  called  pupx-.  Children  usuall)'  think  the  little  sack- 
like [lupae  are  the  eggs. 

4.  The  full)'  grown  ants  come  from  the  pupK. 


m"- 


:--5 


Z^',;,'.  jji^'.    Miikiii:;  II   luviic   for  ants. 


We  want  e\-ery  Junior  Naturalist  Club  t(j  ha\-e  an   ant's   nest   in 
the  school  room  and  to  oljserve  the  following  : 

In  time  of   danger  do  the  ants  look  to  their  own  safety  first? 

Watch  the  workers  feed  and  clean  the  \-oung. 

■|'r\-   to   see   an    ant    help   a   _\-ounger    relati\-e    oLit   of   the    pupa 


Notice  hoH'  many  uses  the  ants  seem  to  ha\-e  for  their  antennii: 
or  feelers. 

Has  it  e\-er  seemed  to  you  that  ants  carry  on  a  conversation 
when  thev  meet  ? 

See  how  many  different  kinds  of  ants  you  can  find  out-of-doors. 
Tell  us  about  their  homes. 


Some  Carpf.ntf.u  Ants  axd  1'hf.ir  Ki.\. 
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How  -j'o  Makf,  ax  Ant's  Nfst. 

In  the  illustration  (Fig.  356)  )'ou  will  see  an  ant's  nest.  For 
this  kind  of  nest  you  will  need  a  plank,  near  the  outside  edge  of 
w  hicli  is  a  deep  groove.  The  plank  should  be  painted  ;  can  you 
tell  why?  In  the  center  use  two  pieces  of  glass  laid  flat  and  sepa- 
rated by  narrow  sticks  along  each  side,  so  that  they  are  about  one- 
eighth  of  an  inch  apart.  The  sticks  should  not  come  close  together 
at  one  corner.  This  leaves  a  little  doorway  for  the  ants.  Cover 
the  top  glass  witli  l)lack  ])aper  or  cloth  so  that  the  sijace  between 
the  two  pieces  of  glass  may  seem  a  nice,  dark,  safe  room  in  which 
ants  may  live.  It  will  lie  a  good  thing  to  keep  a  small  piece  of 
damp  blotting  paper  in  one  corner  of  this  room  in  case  the  work- 
ers want  a  moist  place  for  the  voung  ones.  Fill  the  groove  in  the 
plank  witli  water  and  the  nest  is  ready. 

The  best  ant  colonj'  to  take  indoors  is  tlie  one  that  you  find 
under  stones  in  a  pasture,  ^^'ith  a  trowel  lift  up  the  ants,  pupas, 
larva;,  and  sand  and  ]nit  the  contents  carefully  into  a  pint  can. 
When  you  reach  tlie  schoolroom  put  the  contents  of  the  can  on 
the  jdank  and  watch  what  happens.  If  the  ants  do  not  find  the 
room  )-ou  ha\-e  made  for  them,  place  a  few  larvK  and  pupas  within 
it.     Thev  will  probal)ly  find  them. 

Do  not  neglect  to  provide  food  for  tlie  colony.  x\.nts  like  to 
eat  cracker  soaked  in  sweetened  \\'atcr,  bread,  cake,  berry  jams, 
sugar,  bits  of   raw  meat,  volk  of   hard-boiled  egg,  and  custard. 


Jituior  nahiralist  nntsi-iini  in  iht-  yrliool.      J^isfricf  X^'. 
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A  GARDEN  ALL  YOUR  OWN.* 

liv  JOIIX  W.   SPENCEK. 

AIy  Dear  Xephkws  and  Nieces: 

'"OL'LD  )'ou  like  to  have  a  garden  this  summer — a 
garden  all  your  ^■ery  own  ?  If  so,  you  can  surely 
luwe  one.  A  man  up  in  a  balloon  could  have  one 
it  lie  were  to  try  ;  a  man  living  down  in  a  coal  mine 
could  not,  because  there  would  be  no  sunlight. 
Plants  must  ha\'e  light  from  the  sun,  which  is  the 
•\-ital  sriurce  of  all  light.  I  consider  tliat  anyone 
who  cares  for  a  plant,  growing  either  in  a  window 

box   or  in   a   tomato  can,  has  a  garden.      Ves  ;  a  plant  growing  in 

an  eggshell  constitutes  a  garden. 

A  LiTTiE  Girl's  Oardex. 
Xear  my  desk  is  a  picture  of  a  little  girl,  holding  in  her  arms  a 
big  pumpkin  that  slie  raised  in  a  garden  all  her  own.  I  do  not 
know  how  many  [lies  could  ha\-e  been  made  from  that  pumpkin, 
but,  at  an_\-  rate,  it  was  a  big  pumpkin.  The  seed  from  which  the 
\-ine  started  was  planted  in  an  egg-shell  in  the  school-room.  When 
the  briglit  May  days  came  the  egg-shell  liad  become  too  small  for 
the  plant  or  the  plant  had  become  tof)  large  for  the  egg-shell,  so 
the  little  girl  planted  it  in  the  open  ground  at  her  home.  Slie 
must  liave  been  a  tiny  girl  or  tlie  soil  in  lier  garden  must  ha\-e 
been  ver\'  hard,  for  without  help  she  was  unable  to  spade  it  and 
make  it  (Ine.  She  hired  her  father  to  do  it  for  her  and  paid  him 
bv  carr\-ing  his  dinner  every  day  for  a  week  to  the  shop  where  he 
worked.  When  lunch  time  came,  papa  and  she  had  a  little  jjicnic 
all  by  tliemselves.  There  is  no  prettier  jiicture  than  is  made  b\- 
such  strong  comradeship   betH-een  a  little  girl  and  her  father. 

Mark   a    Barc.^ix   ^\"^I■H   Vhtr   Teachi'.k. 
I  ho])e  your  teacher  will  jiermit  you  to  ha\'e  some  boxes  of  earth 
(I    mean   si'i/}  in  the  windows  of   )'our   school-room,  in    which   )-ou 
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may  jjLint  flower  or  vegetable  seeds.  In  earlv  June,  just  liefore 
tlie  close  of  school,  you  can  divide  the  ])lants  among  yourselves 
and  set  them  out  in  the  open  ground  or  in  window  boxes  at  your 
home.  Ask  your  teacher  whether  you  may 
have  such  a  privilege.  Promise  that  if  slie 
will  grant  tliis  fa\-or  )'ou  will  be  just  as 
good  as  tlie  "  little  girl  who  had  a  little 
curl  that  hung  in  the  middle  of  her  fore- 
liead,"  and  if  at  anv  time  you  become 
"  liorrid  "  the  teaclier  may  gi\'e  your  share 
of  the  ])lants  to  some  one  Ijetter  beha\'ed 
than  ^'ourself.  Jf  she  is  a  wise  teacher 
she  will  consent,  Init  not  until  she  has 
made  a  bargain  with  you  that  you  are  to 
do  all  the  work  and  to  ask  nothing  from  her  but  advice  when 
)'ou  need  11. 

A   Plam-   Nurser\'. 

Your  first  garden  should  be  in  a  shallow  box,  called  a  "flat," 
which  you  may  consider  a  kind  of  nursery  for  tlie  plants.  Let 
this  nursery,  or  cradle,  be  as  long  and  as  wide  as  a  soap  box,  and 
not  more  than  three  or  four  inches  deej).  You  can  make  a  "  flat," 
as  gardeners  do,  by  sa\\'ing  a  soaji  box  in  two.  In  the  bottom 
of  the  box  make  some  small  auger  holes  for  drainage.  Some 
of  you  mav  be  so  fortunate  as  to  be  able  to 
gather  from  the  woods  and  fields  the  material 
tor  fitting  up  the  flat.  Some  moss, —  saN'  about 
an  inch  of  it, —  slnnild  first  be  laid  in  the  bot- 
tom. When  moss  cannot  be  found,  use  stones 
or  pieces  of  broken  pottery  to  cover  the  drain- 
age holes.  'Phis  is  to  pre\'ent  the  soil  from  wash- 
ing through.  'Pile  remainder  of  the  flat  should 
be  filled  with  good  woods  earth.  Pack  the  soil 
firmly.  Pill  the  flat  not  even  full,  but  to  within 
half  an  inch  of  the  to]i.  'Phose  who  cannot 
go  to  the  fields  must  get  the  best  garden  soil 
to  be  found.  A  few  children  may  be  unable  to  get  even  garden 
soil.  They  will  l)e  obliged  to  go  t(j  the  florist's  for  soil,  as  they 
must  do  when  they  fill  their  udndow  boxes.  Because  of  the  fre- 
quent waterings  required  by  all  [ilants  growing  in  boxes,  it  is 
important  to  get  soil  that  is  not  stickv  and  that  will  not  pai  k  hard. 
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SowiNi;  -i-HK  Skko. 

U'hen  the  time  comes  for  the  sowing  of  seeds,  vou  had  better 
ask  your  teacher  to  look  over  your  shf)uhler  to  see  that  you  do  it 
correctly.  In  sowing,  ])ut  the  seeds  in  straight  rows.  These  rows 
may  be  made  by  denting  the  soil  with  the  sharp  edge  of  a  stick 
or  ruler.  Let  the  rows  extend  the  entire  width  of  the  flat.  Into 
the  dent,  drop  the  seeds  at  regular  intervals.  If  any  seeds  drop 
outside  of  the  dent,  gentl}-  push  them  into  place  with  a  toothpick. 
Half  a  dozen  rows  of  one  ^-ariet)'  of  flowers  or  vegetables  having 
small  seeds  will  give  a  large  number  of  plants.  One  flat  may 
accommodate  a  number  of  varieties. 

.■\t  the  point  where  one  \arietv  stops  and  another  begins,  a  neat 
label  of  wood  sliould  be  stuck.  This  affords  a  good  cliance  for  a 
boy  to  bring  his  new  jack-knife  into  use.  On  the  label  should  be 
written  the  name  of  each  "\-ariet\'.  This  v.ill  gi\-e  an  excellent 
opiiortunitv  for  one  who  writes  a  good  \-ertical  hand  to  make  him- 
self useful.  Begin  at  the  verv  top  of  the  laliel  and  write  towards 
tlie  lower  end  ;  then  if  the  lower  [jart  of  tlie  label  rots  off  or 
becomes  discolored,  vou  will  still  have  the  first  and  most  important 
part  of  the  name  left.  The  label  should  never  be  disturbed,  for  a 
careless  bov  or  girl  might  not  jjut  it  back  into  the  exact  place 
where  it  was  found,  whi(  h  would  be  indeed  unfortunate.  The 
Smiths  and  Joneses  of  that  plant  comnrunitv  would  become  so 
mixed  that  tlie  Joneses  would  be  c-alled  Smiths  and  the  Smiths 
would  be  known  as  Joneses.  It  would  be  as  bad  as  changing 
door-plates. 

When  the  seeds  ha\'e  l)een  evenly  distributed  in  rows  like  liouses 
along  a  street  there  comes  another  \-ery  important  step, —  the  cov- 
ering of  the  seeds.  If  seeds  are  covered  too  deeji  tliey  will  rot 
because  of  too  much  moisture  ;  if  the  co\'ering  is  too  thin,  the 
soil  will  dry  so  rapidl}'  that  the  seeds  will  fail  because  of  insuffi- 
cient moisture.  ')'he  size  of  the  seed  usuallv  determines  the 
amount  of  covering  necessar)-.  As  a  broad  general  rule,  the  soil 
covering  should  be  about  four  times  the  thickness  of  the  seed. 

Ha\'ing  been  covered,  tlie  earth  must  be  thorough!)'  watered. 
This  must  be  done  gentl)'  and  carefulh'.  If  done  witli  a  rush,  the 
water  will  wash  the  covering  awav  and  many  of  the  seeds  will  be 
left  bare.  \\'hene\'er  such  an  accident  occurs,  the  seed  may  be 
pushed  into  the  soil  with  a  toothpick.  .\t  niost  times  \\-lien  water- 
ing, continue  to  apply  the  water  until  it  just  begins  t(j  drain 
^6 
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through  the  bottom  of  the  flat,  'i'liis  should  be  practiced  even 
after  the  seeds  liave  germinated  and  become  growing  plants. 
Keep  the  flats  shaded  until   the  plants  begin  to  jtush   their  heads 

through  the  soil.  After  this  time 
strong  light  should  gradually  be 
given  them  that  the  plants  may  not 
become  tall  and  spindling,  or 
"  leggv,"  as  gardeners  say. 

If  the  seed  boxes  are  in  a  sunny 
or  windy  ])lace,  the  soil  may  dry 
out  too  rajiidh'.  This  can  lie  pre- 
vented by  laying  a  newspaper  over 
the  flat  Avhen  the  sun  strikes  it.  As 
the  i)lantlets  grow,  care  ntust  be 
taken   not  to  shade  them  too  much. 

.V   Plant    Kixdkrgar  ien. 

In  some  plants  the  first  leaves  are 
called  the  "  seed-lea\'es,"  and,  like  children's  milk  teeth,  soon 
disapi^ear.  The  next  set  are  the  true  leax'es.  After  the  true  leaves 
appear,  if  the  jilants  seem  crowdeil  and  uncomfortable,  like  three 
lioys  tr\iug  to  slec])  in  a  narrow  bed,  transplant  them  into  other 
llats  prepared  similarh"  to  the  one  into  whith  the  seeds  were  sown. 
\'ou  may  think  of  this  as  the  promotion  of  tlie  )'oung  plants  from 
the  cradle  to  the  kindergarten. 
Here  the  plants  should  be  placed 
about  an  inch  from  each  other,  in 
squares.  Wet  the  plants  thoroughly 
before  taking  them  u])  and  also  the 
sod  into  which  tlie\'  are  to  make  their 
second  home.  After  this  is  done, 
the  soil  should  be  jjressed  firmly 
about  the  rcjots,  as  \"ou  snuggle  the 
be(.lclothes  about  your  neck  on  a 
cold  winter's  night.  It  is  entertain- 
ing [)ractice  to  transplant  the  jdants 
into  pots,  if  )-ou  happen  to  have  any  Fl-:;.  ^60.  A  smp  h\r  /•uf /,>  »s,\ 
florist's  pots  of  small  size. 

This  transplanting  of  ])lants  in  tlie  school-room  gives  a  (piiet 
occupation  to  boys  and  girls  who  for  a  time  may  not  be  engaged 
in  studv.     The   disobedient   child   or  the   would-be   "  smart  "   one 
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might  better  he  denied  the  privilege.  I  say  "  privilege,"  because 
the  wise  teacher  will  make  Avindow  gardening  a  privilege  and  not 
required  work.  After  the  transplanting  has  been  completed  and 
the  plants  thoroughl)'  soaked  with  water,  they  must  be  shaded  for 
about  twenty-four  hours,  after  which  they  had  better  receive  the 
strong  light  once  more,  when  thev  will  resume  their  growth. 

Plants  NivKD   \Vatf.r. 

If  plants  could  feel  an<l  talk,  tliey  would  tell  of  periods  when 
they  had  endured  great  suffering  because  of  thirst  ;  suffering  as 
great  as  that  sometimes  ex|.)erienced  by  travelers  in  crossing  a 
desert.  (.)ften  it  has  been  so  great  as  almost  to  ruin  a  plant's 
constitution.  I  am  often  asked,  "  How  frequently  shall  I  water 
plants  ?  "  It  is  as  difficult  to  give  a  fixed  rule  for  watering  as  to 
determine  how  often  a  boy  should  be  allowed  a  drink.  During 
cool  cloudv  weather,  plants  do  not  require  as  much  water  as  when 
the  sun  shines  bright  and  hot  on  them.  I  can  gi\'e  no  better 
genera]  di'^ection  than  this:  —  water  plants  when  the  surface  of 
tile  soil  seems  dry  and  powder-like,  when  a  pinch  of  it  rolled 
between  the  thumb  and  finger  does  not  form  a  little  ball.  Under 
conditions  in  which  the  drainage  is  good,  plants  should  receive 
water  until  the  surplus  begins  to  trickle  out  of  the  holes  at  the 
bottom.  If  vou  follow  these  directions  carefully,  your  school- 
room garden  should  afford  a  good  lot  of  jdants  for  culti\'ation  at 
home  in  the  open  ground  or  in  l)0\es. 

What   You   Mav   Plani'.  '    '■ 

As  to  the  kind  of  seeds  to  sow,  vou  must  be  governed  by 
what  you  most  desire  to  have  in  >-our  home  garden  for  summer 
cultivation.  If  you  are  able  to  have  a  garden  in  the  open  ground, 
1  would  have  you  make  a  selection  of  both  flowers  and  \'egetables. 
Do  not  choose  a  large  variety  of  either,  for  children  are  but  little 
men  and  women  and  must  shape  their  tasks  to  fit  tlieir  shoulders. 
It  would  ])e  better  to  have  a  garden  the  size  of  a  horse  blanket 
and  ha\e  it  in  good  condition  all  summer  than  to  ha\-e  a  larger 
one  and  allow  it  to  become  a  wilderness  of  weeds. 

In  the  vegetable  line,  you  can  have  radishes  and  lettuce  that 
may  be  harvested  by  the  Fourth  of  July.  After  tlie  first  1  rop  has 
been  removed  the  ground  should  be  spaded  and  wax  beans 
planted   in    rows    about    eigliteen    inches   aijart   and  tlie  beans   six 
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inches  apart  in  the  rows.  Tliese  give  tlie  luiciest  nf  pods,  excel- 
lent for  pickling.  Kings  and  princes  could  have  none  better. 
This  plan  gives  you  two  crops  from  the  same  ground  in  one 
summer.  Plant  radishes  in  rows  twelve  inches  apart  and  about 
two  inches  apart  in  the  row.  Pull  them  for  the  table  when  the 
roots  are  three-quarters  of  an  inch  or  a  little  more  in  diameter. 
Set  lettuce  about  three  inches  apart  in  the  row,  which  is  twice  or 
more  as  thick  as  the  plants  should  be  \\dien  full  grown,  ^\'hen 
half  grown  or  more  e\'ery  other  plant  may  be  pulled  out  for  table 
use  and  the  remaining  ones  will  soon  fill  the  vacancies. 


Fig.jdr.      A  7i:indo7v-gardi-n  ofoieso^v 


In  suggesting  )'our  selection  of  flowers,  I  shall  mention  but  a 
few.  I  have  chosen  tlie  following  kinds  because  they  are  not  too 
particular  or  exacting  as  to  care,  \\\\\\>t  some  are  e(iually  well 
adapted  for  cultivation  either  in  tlie  o]ien  ground  or  in  -window 
boxes.  I  hoi>e  you  will  include  sweet  peas,  dahlias,  and  gladioli 
in  )-our  selection.  I  luue  not  named  them  in  this  list  because 
they  are  not  suitable  for  planting  in  flats,  liut  are  ])lanted  directly 
in  the  open  ground  where  they  are  to  spend  their  li\-es.  Gladioli 
and  most  dahlias  vou  will  not  raise  from  seeds. 
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The  following  is  ;i  list  from  which  you  may  make  a  selection  for 
planting  in  your  school-room,  to  divide  later  with  your  mates  for 
home  planting  ;  — 

Petunia 

Nasturtium  Suitable  for  planting   either   in 

Sweet  Alyssum  I       window  boxes  or  in  the  open  ground. 

Mignonette 

Bachelor's  Button 

Salvia  (Flowering  Sage) 

Phlox 

Aster 

Marigold 

Candytuft 


To  be  planted  in 
the  open  ground. 


Fi;^.  j62.     P/an  of  tJu  iuip}-ovt'i}i€)it  0/  /he  school  ground^ 
sJioion  in  Fv^.    o^f. 


Mark  a  (Iardkn  in  a  Box. 

There  is  no  reason  why  you  cannot  have  a  window-box  as 
attractive  as  the  one  sliown  in  I''ig.  361.  Plants  «'ill  grow  as 
well  for  vou  as  for  the  richest  or  the  greatest  man  of  whom  you 
e\'er  heard.  All  they  reipiire  is  to  be  made  comfortable.  The  two 
tilings  most  necessary  f(jr  their  comfort  are  water  as  often  as  they 
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need  it,  and  fertde  soil  that  will  not,  become  hard  from  frei|uent 
watering.  Plants  m  boxes  need  water  much  oftener  than  those  in 
the  open  ground.  I  once  knew  of  a  window-box  on  a  tin  roof  on 
the  south  side  of  the  house  that  was  watered  morning,  noon,  and 
night.  Those  plants  must  have  been  comfortable,  for  they  made 
thrift}'  growth. 

\Vlien  you  ha\-e  learned  how  to  make  plants  c(jniiortable  in  a 
flat,  \-ou  will  know  what  is  necessary  for  their  comfort  m  a  window- 
box.  Tliey  should  ha\-e  the  same  kind  of  earth,  Init  more  of  it. 
The  box  should  never  be  less  than  eight  inches  wide  and  eight 
inches  deep  and  as  long  as  you  can  afford  to  fill  «ith  earth  and 
plants.  There  must  be  holes  in  the  bottom  for  drainage,  and 
uKjss  or  small  stones  jdaced  o\-er  the  holes  to  preN'ent  the  soil 
from  washing  awa"\-. 

The  ])lants  should  be  set  four  to  six  inc  hes  apart  in  the  box. 
At  first,  this  will  seem  loo  great  a  distance,  but  after  a  few  weeks 
of  growth,  the  jilants  will  co\'er  all  bare  s[jots.  \\"hen  transplant- 
ing either  to  window-boxes  or  to  the  open  ground,  do  it  the  same 
^^■a\•  as  when  changing  plants  from  the  cradle  flat  to  the  kinder- 
garten flat. 

I  know  of  a  brotlier  and  a  sister  whcj  found  enough  sod  to  fill 
some  egg-shells.  The  shells  had  small  drainage  holes  in  the 
bott(jm.  In  time  the  [ilants  grew  and  became  too  large  for  the 
egg-shells.  Then  the  children  went  in  searcdi  of  more  soil.  They 
found  enough  to  fill  a  few  tomato  cans.  These  cans  also  had 
drainage  holes  in  the  bottom.  In  earh  can  the)-  set  a  plant. 
Thev  then  put  the  cans  into  a  soil])  box.  Then  the)'  packed 
excelsior  into  all  the  \acant  places  in  the  soapbox.  The  excelsior 
helped  to  hold  the  moisture.  The  box  stood  on  a  back  \'eranda 
where  the  plants  had  ]jlent\'  of  sunshine.  So  long  as  the\'  were 
comfortable  thev  did  tlieir  best,  which  is  as  much  as  thev  could 
have  done  if  tlie\'  had  l)een  in  cx[)ensive  >'ases  in  the  grounds  of 
the  \\'hite  House  at  Washington. 


CoXSIDEl^    VnUR    SCHOOI,    tiknl'XDS. 

On  the  last  page  of  this  leaflet  are  two  jhctures  of  a  school-house. 
The  first  shows  how  it  looked  «'hen  it  had  not  a  friend.  The 
second  shows  what  the  friendship  of  the  teacher  and  the  children 
could  do  lor  it.  In  both  cases  the  building  remains  the  same. 
Look  at  one  [jicture  and  then  at  the  other.  See,  if  )'0U  can,  what 
one  thing  has  been  done  to  make  the  difference  —  a  difference   as 
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great  as  that  between  a  tramp  and  a  gentleman.  A  few  shrubs 
have  been  planted  by  the  friends,  but  the  greatest  thing  the)'  did 
was  to  clean  up.  They  took  away  e\'erything  that  looked  untidy 
and  shabby. 

At  this  time  of  tlie  year  you  see  many  beautiful  crocuses,  tulips, 
daffodils,  and  h)'acinths.  Nothing  children  can  plant  will  give  so 
much  for  the  labor  as  these  bulbs.  \\nTy  not  have  some  on  the 
school  grounds  ?  When  school  begins  ne.\t  September,  write  me 
for  directions  how  to  trrow  them. 


Fi£\  j6j.     Product  of  a  oil i Id's  garden. 
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J^ij^.  j6^.      School  preiuises  before  improving. 


<     -SS    . 


/^/;.''.   .^^.t".       School  prtniiisrs   a  ftrr   in/f'roz'iii'^-. 
C'liIJ  roil  not  do  as  iitiich  for  your  scJiool  grounds'; 


LEAFLET  LXXVI. 


THE  GARDENS  AND  THE  SCHOOL  GROUNDS. 

Bv  JOHN  W.   SPENCER, 
j\Iy  Dear  Boys  and  Girls  : 


o 


F  course  you  believe  tliat  Co- 
Unnbus  discovered  America, 
e\'en  tliough  )'ou  were  not 
with  him.  If  you  liad  been 
on  the  deck  of  his  ship  when  San  Salva- 
dor raised  its  head  on  the  rim  of  the  sea, 
you  Avould  be  talking  about  it  every  day 
of  your  life.  As  it  is,  )'our  knowledge 
comes  to  you  through  books,  and  you 
tliink  you  are  fortunate  if  you  are  able  to 
answer  questions  correctly  on  examina- 
tion. This  leads  me  to  remark  that  there 
is  much  more  interest  in  things  that  we 
have  helped  to  "  make  happen  "  than  in  things  that  we  read  about 
and  that  were  "made  to  happen  "  by  some  one  else. 

There  is  a  chance  for  each  of  you  boys  and  girls,  in  a  way,  to 
become  a  Columbus.  It  is  true  that,  not  counting  the  north  and 
south  poles,  all  the  continents  are  discovered,  but  there  is  much 
pleasure  and  "fun"  in  disco\'ering  facts.  I  am  now  speaking 
from  experience.  I  think  that  James  Buchanan  was  President 
when  I  learned,  in  such  a  way  tiiat  I  could  explain  to  others,  the 
principles  of  a  suction-pump.  Some  of  the  suggestions  led  me 
to  make  a  Sfjuirt  gun  from  a  bit  of  elder  stalk.  Sometimes  when 
I  made  a  demonstration  the  water  would  lly  in  the  faces  of  my 
audience.  I  started  a  squirt  gun  factory,  but  the  teacher  stopped 
the  enterprise  because  it  made  too  much  litter  in  the  school-room. 
I  have  a  suggestion  that  will  start  yon  on  a  voyage  of  discovery. 
When  you  have  gone  as  far  as  you  can  I  wish  you  would  write  me, 
tellin"-  what  )'ou  ha\'e  learned.  Writers  of  agricultural  books 
sometimes  use  the  expression,  "  There  is  fertility  in  tillage."  Is 
that  true  ? 


*Juiiii>r    Xatiiraii--t    Moii  I  li  h,  J  u  lie,  1903. 
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By  fertility  is  meant  tlie  power  of  the  soil  to  furnish  jihint-food. 
Fertile  soil  is  "  rich  "  soil.  II3'  tillage  is  meant  frecpient  stirring 
of  the  soil.  For  example,  liilly  ISoy  and  his  chum  each  have  a 
flower  garden  side  by  side  of  eijual  size.  Each  hoy  sows  seeds 
from  the  same  bag.  The  same  sunshine  and  the  same  rains  give 
■\'igor  to  each  flower-bed  alike.  ]>illv  ]!o\'  spades  the  soil  deep 
and  makes  it  fine.  His  chum  stirs  the  to])  and  lea\-es  (  lods  on 
the  surface.  ^Vith  the  end  of  a  sharp  stick  ISiily  makes  a  straight 
drill  for  the  seed.  (  >n  the  bottom  of  the  drill  the  soil  is  fine  like 
meal,  and  the  seed  is  sown  with  great  care  and  is  co\'ered  with 
the  finest  soil.  If  the  seed  is  small  he  makes  the  soil  co^■ering 
•\-er)-  thin.  The  last  thing  he  does  is  to  firm  the  soil  l)y  patting  it 
with  either  his  hand  or  the  flat  part  of  a  hoe,  and  lie  does  it  in  an 
affectionate  wav  as  if  he  were  |iatting  a  dog.  His  drum  makes 
the  drill  for  the  seed  in  a  hast\-  wa\\  lea\-ing  in  the  bottom  little 
(lods  of  earth  as  large  as  hi(  kor\'  nuts.  He  sows  the  seed  as  if 
he  were  glad  to  get  rid  of  it,  and  he  covers  it  as  if  he  wanted  it 
out  of   sight  as  soon  as  ])Ossible. 

^^'hi(  h  of  the  two  bo\-s  ga\e  the  better  tillage  to  the  soil  ?  Dur- 
ing the  summer  vou  wU]  see  how  others  care  for  their  plants  and 
you  i\ill  see  instances  of  good  tillage  and  ])<)or  tillage.  "V'ou  must 
obser\e  and  write  me  which  of  the  tno  had  the  better  success  in 
ha\ing  the  seed  come  U|i.  'i'lie  difference  between  the  two  ways 
does  not  end  in  sowing  and  germination  of  seed,  but  continues  all 
summer  until  the  end  of  the  season.  I'.ilh'  ]!o\-  will  care  for  the 
soil  by  combing  it  with  a  rake  sexeral  times  a  week,  with  the  same 
care  and  affection  with  whicli  the  lo\er  of  a  horse  will  groom  the 
animal  each  morning.  The  chum  \\\l\  think  the  ]ilants  are  all  like 
goats,  and  ought  to  lixe  \\ilh  almost  an\'  (  hance.  Hillv  Boy  will 
ha\e  no  «'eeds  among  his  plants  and  his  c  hum  will  ha\-e  them  in 
great  numbers.  The  chum  ma\-  say  that  weeds  shade  the  plants 
and  tlieref))-  protect  them  from  drought.  I  ha\e  known  grown-up 
farmers  to  sa)'  that.  Is  it  true?  (loon  a  \d\-age  of  discovery 
and  find  out. 

L  hope  your  garden  may  be  of  the  l!ill\'  l!o\-  kind,  recei\-ing 
plenty  ot  tillage.  You  will  ha\e  no  tr(nible  to  find  am'  numlier 
ol  the  otlier  kind  of  gardens  growing  to  weeds  and  recei\ung  no 
tillage.  It  will  please  me  ver\'  much  if  ^•ou  will  write  me,  gi\-- 
ing  as  many  reasons  as  you  can  win-  tillage  makes  the  soil  more 
fertile  (or  "rich  ")  and  able  to  ]iroduce  better  plants  ami  flowers. 
F^ach  letter  will   be  carefull\-  read. 
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An   Exi'i.:riment. 

Perhayjs  you  can  answer  the  (|uestions  by  watcliing  vour  garden 
or  some  one's  else  gartlen  ;  but  you  can  answer  them  better  if  \'(ju 
will  grow  a  (ew  "hills"  of  corn.  In  the  fall  I  shall  have  many 
questions  to  ask  \-ou  about  corn,  and  I  want  you  to  Ije  able  to 
answer  b)'  telling  me  what  you  ha\-e  seen  with  your  own  e)'es. 
Those  f)f  vou  who  are  Junior  Naturalists  have  done  well  with 
your  dues  this  vcar,  buit  we  must  always  do  better  next  )'ear  than 
we  did  last  ;  so  I  want  you  to  know  man\'  things  about  Indian 
corn  when  you  come  back  to  school  in  the  fall.  Your  teacher  has 
also  been  asked  to  study  corn,  and  I  am  going  to  stud)"  it  ni)'self. 
I  am  a  farmer  and  I  have  grown  corn  all  my  bfe.  Once  I  thought 
that  I  knew  all  about  it  ;  but  freiiuenth'  some  one  asks  me  a  ques- 
tion about  It  that  I  cannot  answer. 

Now,  I  hope  that  \'ou  can  plant  at  least  ten  "hills"  of  corn,  or, 
if  vou  ilo  not  plant  it  in  "  lidls,"  vou  mav  make  two  rows,  each  of 
them  five  or  ten  feet  long.  I  want  you  to  pdant  part  of  these  hills 
(or  one  of  the  rows)  in  good  rich  soil.  Perhaps  your  father  «-ill 
let  you  plant  them  in  the  best  pjart  of  the  garden  along  ^\•ith  the 
cabbages  or  other  crops  ;  or,  perhaps,  your  mother  will  let  you 
plant  them  at  the  back  part  of  the  flower  garden.  'J'hen  I  want  you 
to  keep  down  the  weeds  and  break  or  culti\'ate  the  ground  often 
«ith  a  hoe  or  rake  so  that  the  soil  is  always  loose.  Then  I  want 
vou  to  plant  tlie  other  part  of  the  corn  m  a  pjoor  or  dry  jjiece  of 
ground,  «'here  the  weeds  grow.  This  jjart  \'0u  need  not  cultivate. 
I  think  that  before  the  summer  is  half  o\"er  vou  will  learn  a  ver)' 
great  lesson  bv  looking  at  these  two  pieces  of  corn.  Some  of  you 
will  sav  that  \'ou  kno«-  beforehand  what  will  hajjpen  ;  but  I  want 
you  to  grow  the  cfirn  nex'ertheless. 

By  fall  J  hope  \'0U  will  be  able  to  write  me  whether  you  can  tell 
a  rich  soil  when  vou  see  it,  and  also  why  you  think  it  is  rich.  I 
want  e^■er\■one  of  the  lunior  (iardeners  to  tell  me  that  mu(di  when 
school  opens. 


Ti>  the  I'l-acliiT  :  — 

We  must  depend  U]jon  vour  courtes)'  to  help  in  reporting  what 
has  been  done  b\'  you  and  yoLir  ]jiipils  in  improvement  ol  sidiool 
grounds.  In  addition  to  this  we  hope  it  may  be  ytjur  pleasure  to 
ask  all  the   children    who   are   able  to  write  to  tell   us   in    detail,  at 
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sDiiif  language  period,  wliat  tlie\-  lia\-e  (lone.  W'c  are  iie\-er  able 
to  get  reports  of  all  this  good  Mork.  Many  teachers  feel  that 
nothing  but  lieroic  deeds  in  the  ]danting  of  scdiool  grounds  are 
worthy-  of  mention.  This  is  a  mistake.  Some  grounds  may  be 
more  impro\-ed  b\'  attention  to  simple  tidiness  than  by  e.\pensi\-e 
)danting,  and  they  are  ei|iially  worthy  of  mention. 

The  attendance  at  some  sidiools  is  small  and  the  juipils  are 
\'oung.  Small  efforts  from  them  are  relativeh'  great  when  com- 
pared with  what  IS  done  bv  sihools  ^\'ith  ample  facilities.  A\'e 
know  a  teacdrer  who  began  her  first  teaching  in  the  fall  of  1902. 
The  ])U]iils  were  eight  in  number  and  most  of  them  were  smaU. 
The  S(  hool  was  in  the  countr\'.  The  interior  of  the  building 
was  shal)b\'.  The  teai  her  \\"as  courageiuis  and  resolute.  'With 
her  small  handful  of  not  o\er-coinijetent  ])upils,  she  had  school 
"  exercises  "  and  the  children  sold  tickets.  I!)-  this  means  enough 
paper  was  bought  to  covuv  the  walls,  and  tire  teacher  and  the 
children  put  the  pa|ier  on.  'Jdien  thev  made  other  sales,  for  wdiich 
they  recei\-ed  as  c(nnniission  tliree  pictures  creditabh"  framed. 
They  were  hung  on  the  walls  of  ihe  school-house.  By  this  time, 
the  tide  of  ci\-ic  inipro\-ement  in  that  communit\'  began  to  turn 
towards  the  impro\-ing  of  the  school  building  and  grounds.  We 
are  eagerh'  awaiting  reports  to  kmjw  what  «'as  done  on  Arbor 
Day.  L'nder  siii  h  conditions,  it  was  no  small  thing  that  the 
teacher  and  children  accomplisheil. 


-_.:-./»'- --Sfi-t-j^ 


Fig.  j66.     Jllakhig  a  school-i^arden  in  jl/assachusetis. 
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SOMETHING   FOR  YOUNG   FARMERS.- 


Bv  JOIIX   W.    Sl'EXCER. 


-M  \     l)i%AR   Xei'hews   and   NiKcics  : 

A\'1SM  t(j  make  farmers  of  you  all.  I  ^^■ill 
try  to  tell  you  how  to  ha\-e  farms  all  your 
own  —  farms  on  which  you  can  plant 
seeds  ami  see  the  jjlants  grow.  (  )nce  a 
little  girl  in  Buffalo,  who  is  one  of  ni)- 
Junior  Naturalists,  asked  me  whether  I 
w(ndd  call  at  lier  liome  and  see  the  har- 
\'est  from  seeds  she  planted  on  one  of  her 
farms  the  sjjring  before.  'J'he  principal 
ot  the  S(di(jol  went  with  me,  for  he  knew 
all  about  the  little  girl's  success,  and 
seeme<l  i)roud  of  what  she  hail  acc(jmplished.  What  do  you  think 
it  was  she  had  raised  ?  It  was  scjmething  tliat  filled  her  lap  and 
\\-as  good  to  eat.  It  was  a  fine  pumpkin.  It  weighed  twenty-two 
liounds.  I  wish  I  could  ha\-e  a  photograph  of  her  holding  tlie 
pumiikm,  her  face  glowing  with  pride  and  satisfaction. 

\'ou  are  surelv  able  to  do  as  inucji  as  tliis  little  girl  did.  I'er- 
liaps  \"(ju  wajuld  prefer  siiine  other  crop  to  pumpkins,  in  which 
case  \'<ni  have  many  kinds  of  seeds  fnun  which  to  choose. 

Last  spring,  in  scho(d,  this  little  girl  with  other  bovs  ami  girls 
began  planting  and  caring  for  egg-shell  farms.  It  costs  n<j  money 
and  but  little  trouble  t(.)  own  se\"eral  such  farms.  The  greatest 
pleasure  and  ]jrofit  is  to  be  f(uiuil  in  having  them  in  school,  for 
then  \'ou  have  the  opportunity  of  seeing  how  others  manage  their 
farms,  and  there  is  a  spur  in  doing  what  others  are  doing.  \\'lien 
you  have  read  all  afjout  my  ]ilan  1  wish  yon  would  ask  vour  teac  her 
«-hether  \"ou  cannot  ha\-e  s(mie  egg-shell  farms  in  \-our  grade. 
When  )-our  plants  are  large  enough  to  jtut  permanently  in  the  open 
ground,  \<n\  can  [dant  them   in    a   garden    or   window-box   at   \our 
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home.      Jf   it   is   iii.it  convenient  to  liave  egg-shell  farms  at  school, 
ask  your  parents  if  \'oii  cannot  have  some  at  home. 

Please    gi\'e    me  vour    ears    and    your   attention  while  I  tell    you 
how  to  get  \-our  farms. 

In  April  you  have  eggs  at  some  one  of  the  three  meals  of  the 
day,  and  the  empty  shells  can  be  easily  obtained.  The  end  ot 
the  shell  to  be  broken  is  the  sharp  or  ''  peaked  "  end.  lireak  awa)' 
about  a  ([uarter  or  a  third  of  it  and  j)Our  out  the  white  and  the 
yolk  that  is  inside.  This  empty  shell  is  to  hold  the  sod  of  your 
farm,  and  )'0U  can  have  as  many  farms  as  may  be  convenient  to 
care  for.  ( )n  each  egg-shell  )-ou  ma)'  write  your  name,  for  the 
same  reason  that  people  ha\-e  door  i)lates  on  the  doors  of  their 
houses  or  signs  on  their  places  of  business.  Some  ver\-  methodi- 
cal l)0)-s  and  girls  write  also  the  names  of  the  kind  of  seeds  sown, 
and  the  dates  of  planting  and  sprouting.  D(j  not  forget  to  put  a 
hole  through  the  bottom  of  ca<h  one  oi  \'Our  farms  for  drainage. 
1  nasli  I  could  be  with  \ou  when  \'ou  get  \'Our  soil  ;  we  would  g(5 
out  to  the  [lastiires  and  the  woods  ftjr  a  sui)pl\'.  I  should  be  able  to 
tell  )-ou  much  about  dilferent  soils,  and  how  the}'  ha\'e  been  made. 
It  is  an  interesting  stor^'  that  I  must  tell  "\'(ju  «'hen  we  are  past  the 
hiirr)'  of  spring's  work.  Il  ue  (  ould  go  ahcld  we  should  find  the 
best  soil  lor  \'our  egg-shell  farms  about  the  roots  of  rotted  stumps 
or  in  rotted  leaxes.  ft  is  necessary  that  the  sod  shall  not  bake 
liard  because  of  Ireipient  waterings,  shall  ncjt  dr\'  out  (piicklv,  and 
shall  ha\'e  ]ilenl\'  of  plant-fooil.  I  lanc\'  the  most  convenient  plan 
will  be  for  all  ol  )'ou  who  wish  soil  to  form  a  syndicate  by  con- 
tributing a  cent  each  and  go  to  a  Horist  and  buy  your  soil.  Tell 
the  florist  \'(ju  wish  it  for  \-our  use  and  the  ])robabilities  ,ire  that 
he  will  be  so  much  interested  in  \'oiir  plants  that  "\'0u  will  get  iriore 
for  the  same  amount  of  money  than  I  could  if  I  were  to  go  for  you. 
The  next  difhc'alt\"  will  be  to  keep  \'our  farms  right  side  uji. 
That  is  easily  acc(.m'i]dislied  b\'  putting  some  sand  or  sawdust  in 
a  shallow  liox  and  making  ,i  dent  where  you  wish  each  farm  to 
stand.  If  \'0U  have  your  farms  in  the  school-room,  Tom,  Dick, 
and  Harry  can  ha\'e  all  their  farms  in  tlie  same  bo.\.  There  will 
be  no  trouble  in  separating  them  if  the  owner's  name  is  written 
on  each  one. 

Next  conies  the  [)lanting  ol  seeds  and  the  problem  of  the  amount 
of  earth  to  put  over  them.  JSig  seeds  re(piire  more  co\'ering'  than 
little  seeds.  Seeds  like  peas,  beans,  and  corn  may  be  thrust  into 
the  middle  of  \i)ur  larm.      Small  seeds,  like  those   of   the   petunia, 
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whicli  are  almost  like  dusl,  rei|uire  onh'  tlie  gentlest  sprinkling  of 
soil,  Seeds  as  large  as  those  of  the  aster  and  the  balsam  should  be 
co\ered  with  a  layer  of  earth  as  thiik  as  a  lead  pencil.  1  advise 
you  to  plant  twice  as  many  seeds  as  you  «ish  to  ha\-e  grow 
Many  accidents  may  ha[)pen  and  if  all  grow,  the  surplus  plants, 
can  be  replanted  later  or  thrown  awaw  The  earth  c{)\ering 
should  be  siirinkled  or  sifted  o\'er  the  seeds,  and  then  it  must  be 
IKitted  or  pressed  down  firndy.  B)'  this  means  the  ])arti(  les  of 
soil  are  snuggled  close  together,  and  the  seed  and  the  s(jil  hold 
moisture  much  better  than  when  the  particles  lie  loose  and  tar 
apart. 

The  next  thing  to  do  after  planting  is  to  sjirinkle  water  o\"er 
}'0ur  farms.  Do  tills  as  gently  as  possible,  for  with  all  \-our  <;are 
some  seeds  ma\'  be  uncovered.  Look  o\-er  the  ground  <arefully, 
and  those  \'0U  find  e.xjxiscd  jioke  into  the  earth  with  the  jioint  of 
a  pencil  or  a   stiik. 

'idle  soil  of  \"(iur  farms  must  be  kept  moist  at  all  times.  This 
is  a  [loint  that  will  require  \'our  continued  attention.  When  \"(iur 
I'ncle  lohn  attended  sch(M)l,  man\'  \ears  ago,  there  was  a  passage 
in  his  reader  tliat  taught  him  that  "  Eternal  x'igilance  is  the  price 
of  libert)'."  The  attention  reijuired  to  keep  plants  suitably 
watered  does  not  fall  much  short  of  eternal  \dgilance.  This  need 
not  scare  vou.  If  \"ou  care  for  \"our  farms  you  will  find  it  a 
pleasure  to  wait  on  _\(.)ur  ]dants. 

If  vou  ha\-e  \our  egg-shell  farms  in  the  school-room,  there  will 
be  no  ojiportunitv  to  water  your  jjlants  Saturday  or  Sunday,  when 
school  is  not  in  sessi(ni.  I  think  if  you  make  )"our  farms  soaking 
«-et  Friday  at  the  close  of  school,  and  then  set  them  back  from 
the  window  out  of  the  direct  ra\-s  of  the  sun,  no  harm  will  come 
from  dryness  before  Monday  iiKjrning. 

You  must  watch  to  see  whether  all  members  of  the  same  family 
do  the  same  thing  precisely  alike.  After  sowing  }-our  seeds  and 
watering  "\-our  farms  you  will  go  to  them  many  times  to  see  «  liether 
anything  has  happened.  Vou  will  not  be  able  to  see  anything 
or  hear  anything,  and  \'ou  will  conclude  that  nothing  is  going  on 
in  the  soil. 

In  this  3'ou  will  be  mistaken,  lor  siune  active  changes  are  taking 
place.  They  are  of  a  kind  that  )'ou  can  neither  see  n(.)r  hear. 
In  days  to  come,  when  \i>\i  are  men  and  « umen,  \-ou  will  lie  able  to 
a]jpreciate  the  fac  t  lliat  some  ol  the  most  important  e\'ents  come 
about  silenth'  and  some  ot  the  least  important  ccjine  «  ith  a  racket. 
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'i'lic  first  leaves  that  appear  on  most  jilants  are  c:alled  tlie  seed- 
leaves.  If  your  plants  are  comfortable,  but  a  few  days  "will  pass 
before  true  lea\-es  develop.  You  will  find  the  latter  \'ery  different 
from  the  seeddeaves.  Before  the  first  or  seeddeaves  appear  it  is 
not  important  that  your  farms  ha\e  the  strong  sunlight.  In  tact 
I  alwavs  put  my  egg-shell  farms  in  the  shade  udiile  the  seeds  are 
gerndnating,  but  at  the  first  peep  of  a  leaf  or  stem  I  put  them  in 
the   full   sunshine. 

?\b)St  of  \-ou  will  no  doubt  have  your  farms  on  the  window  ledge. 
Among  the  first  things  you  will  observe  is  a  way  all  the  lea\-es 
have  of  looking  out  of  doors.  If  )'()u  turn  your  farms  around  s(j 
the  lea\-cs  are  looking  in  the  room,  the  time  will  not  be  long 
Ijefore  all  of  tliem  will  be  faced  out  of  dcjors  again.  Once  on  a 
time  one  of  my  junior  Naturalists  told  me  that  plants  take  to  sun- 
shine as  a  duck  does  to  water.  A  duck  is  never  so  comfortable  as 
wdien  in  water  :  and  I  am  certain  that  sunshine  is  imiiortant  to  the 
comfort  of  most  i)lants.  Some  of  mv  nephew's  and  nieces  will 
understand  wh\"  light  is  so  necessary  to  ])lants,  for  I  have  spoken 
of  this  before. 

I  hope  \tn\  will  this  moment  decide  to  have  some  egg-shell 
farms,  and  sow  some  seed  imniediateh'  after  getting  your  sod. 
Later,  uheii  the  plants  are  large  enough  to  plant  in  tile  o}ien 
ground,  we  will  talk  of  what  is  best  to  do  with  them.  In  Leaflet 
LII  vou  will  find  a  picture  of   an  egg-shell  farm. 
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By  JOHN    W.    SPENCER. 
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It      1    t]     r  dark  in  the  cartli  tri-da)-," 
^a    1        e  little  Inilb  lo  his  brother  ; 

I  t  I  th     ight  that  I  felt  a  sunbeam  ray  — 
\\  t  strive  aiul  yrijw  till  we  find  the  way?" 

\     1  tl         nestled  cbise  lo  eacll  other. 

II  I  stru^'i;led  and    I  (liled  by  day  and    by 
1  t 

1    II  1  ttle    sno\\dro])S   in  green  and  white, 

1  t    jf   the  clarkness  and  into  the  light, 

\     1        ftl  •  kissed  one  another. — Bosloii  Jtninuil. 

I  (J  succeed  with  tile  cultivati<jn  of  flow- 
ers, the  first  tliiiiij;  to  li;i\-e  in  mind  is  to 
make  tlie  plant  comfortable.  'I'his  condition  shoidd  be  not  only 
the  first  thought,  Init  also  the  last  thought.  If  you  can  do  this 
successfully,  the  jilaiit  udll  do  tlie  rest  of  the  \vork  and  )-our  residts 
■fl-ill  be  abundant. 

^^'hat  plant  comfort  is,  is  a  question  more  easily  suggested  than 
answered,  for  it  is  a  ver)'  large  subject  — about  as  large  as  the  sur- 
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lacL-  u(  the  earth.  As  a  \cnturc  we  will  say  that  there  are  as  man)' 
different  kinds  of  plants  as  tliere  are  people.  Jt  is  at  least  sate  to 
sa\-  that  plants  ha\e  as  niar.y  different  notions  as  tcj  their  condi- 
tions of  life  as  have  the  people  of  the  different  nations  and  trdjes 
of  the  world. 

If  you  were  to  have  a  liirthday  party  and  sliould  invite  as  your 
guests  the  children  from  the  four  corners  of  the  earth,  and  b)' 
magic  could  brini;-  ihem  to  \-ou  m  a  jiffy,  the  bo)-s  and   girls    trom 

Crecnland  would  come  enfolded 
in  seal-skin,  and  those  from 
Hawaii  would  bring"  only  their 
bathing  suits.  Vou  \\-oidd  have 
a  bus\-  time  keejiing  them  com- 
fortable, for  \\hen  you  oijened 
tile  door  to  ccjoI  off  the  little 
(Ireeulanders,  the  little  Kanakas 
would  coniiilain  ol  too  much 
draft  ;  and  at  the  table  the 
fiuaiier  \\-ould  ask  if  you  liap- 
peneil  to  ha\e  some  tallow 
(  aiidles  for  dessert,  and  the 
latter  woidd  ask  for  bread-fruit 
and  bananas. 

.Many  of  our  llowering  plants 
ha\"e  been  brought  t(jgetlier  from 
su(  h  remote  ipiarters  as  that, 
"W'e  ha\e  bulbs  from  Holland, 
and  ]iansies  trom  khigland,  and 
phlox  iKuii  the  dr\'  atmosphere  of  Te.xas. 

d'here  ]s  as  much  dilTiu'eiuc  in  the  ((Uiditions  iiecessar\-  lor 
comfort  in  these  different  plants  as  there  is  in  the  rec|uirenients 
of  the  little  lOskimos  and  little  I'ohnesians.  do  some  extent, 
l)hnits  can  change  tlieii-  manner  of  living,  but  in  the  main  thev 
are  happiest  when  they  tan  lune  their  own  \\a\-,  just  as  \ini  and 
J  are. 

\\'e  cann(.it  bring  ab(uil  the  foggv,  dam]i  weather  of  Holland 
and  Ibigland  ^\hcn  we  want  it;  neither  can  we  bring  the  dry 
atniospiiere  (jf  Texas  —  air  so  dr\-  that  meal  will  cure  hard  in 
the  hottest  weatlier  without  tainting.  It  so  happens,  howf\"er, 
that  fnuu  one  l-'ourth  of  |ul\  to  the  next  we  ha\'e  man\'  kinds  of 
weather,,  and  if  one  could  not  hud  conditions  suited  to  almost  aiiv 
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kind  of  plant  it  would  jje  strange.  If  wc  cannot  make  tlie  WL-ather 
accommodate  itself  to  tlie  best  comfort  of  the  plant,  we  must  set 
the  plant  so  as  to  accommodate  itself  to  the  weatlier. 

Pansies  from  fogg\'  England  and  hulhs  from  llie  lowlands  of 
Holland  should  be  planted  to  Idoom  in  the  cool  da\"s  ot  spring, 
and  the  phlox  from  Texas  will  prosper  in  the  heat  and  drouglit 
of  Jul)'  and  August. 

With  this  idea  well  fixed  in  your  mind,  )-ou  will  easily  see  that 
when  you  know  the  country  from  which  a  plant  has  come,  a 
knowledge  of  the  [ihysical  geogra[)liy  of  that  country  will  be  help- 
ful in  knowing  how  to  make  tlie  plant  happy  and  i)rosperous. 

^\'e  must  also  make  tlie  plant  comfortable  m  the  soil.  There  is 
great  difference  in  wliat  plants  require  to  make  them  comfortable. 
Some,  like  thistles  or  mullein  or  ragweed,  will  thri\e  on  almost 
anv  soil  and  are  no  more  exacting  as  to  food  than  a  g<jat  or  a 
mule  ;  but  other  plants  are  as  nf)tional  as  cdiildren  reared  in  tlie 
lap  of  luxur)-.  As  a  rule,  flowering  plants  belong  to  the  "  lap-of- 
luxury  "  class. 

Soil  co\'ers  the  land  as  thin  skin  covers  an  ap]jle  m"  as  a  thin 
coat  of  flutter  co\"ers  bread,  and  it  holds  more  or  less  plant-food. 
\\'hen  men  erect  schcjcjl  buildings  and  afteiH-ards  grade  the 
ground  thev  usuall\-  turn  a  ]jart  of  the  soil  ujiside  down.  Tliere 
is  also  consideralde  rubbisii  of  tlie  builders  left  sc-attered  about, 
such  as  lirick-liats,  chips  of  stone,  and  the  like,  that  go  to  make 
tlie  place  an  uncomfortalile  one  tor  notional  plants.  b'or  this 
reason  1  wisli  particularh'  to  call  \-(Uir  attention  to  tlie  manner  in 
which  \"oa  should  prepare  the  grouiul  on  whicli  \'ou  intend  to 
plant.  The  lirst  thing  t<.>  do  is  to  spade  the  ground  thoroughl)' 
to  the  depth  of  at  least  ten  inches.  All  stones  as  large  as  a  liig 
bo\''s  fist  should  be  thrown  out,  and  all  lumps  gi\-en  a  bat  with 
the  ba(  k  of  the  spade  t(j  break  them  into  fine  particles.  This  is 
t<j  lie  a  flower-bed  and  should  be  soft  like  )-our  own  beil.  It  would 
be  better  to  make  it  up  more  than  once.  Alter  the  first  spading 
it  would  lie  «"ell  to  i:o\'er  the  bed  with  a  coat  of  stable  fertilizer 
to  a  depth  of  six  to  eight  im  lies,  wliii  h  will  gi\'e  adtlitioiial  plant- 
food  ;  and  in  spading  the  second  time,  this  fertilizer  uill  become 
thoroughl)'  mixed  with  the  s(ul.  The  surlacc  should  next  be  raked 
smooth,  and  \-our  flin\er-bed  will  then   be  read)-  for  planting. 

A^T■  all  admire  the  bright  bulb  flowers  that  are  among  the  first 
to  blossom  in  the  spring.  These  mostl\-  come  from  Holland,  or 
at  least  attain  their  perfection  there.      We  ha\'e  just  spoken  of  the 
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importance  of  plantint^  (lowers  at  such  a  time  tliat  tlie}'  may  live 
their  <;areer  when  our  climate  is  most  like  tliat  from  -rt'liich  they 
come.  In  the  case  of  bulbs,  spring  and  early  summer  is  the  most 
favorable  time  for  them  in  this  countr)',  and  fall  is  the  projier 
time  for  planting. 

The  c.\act  time  in  the  fall  to  plant,  liow  to  plant,  what  bulbs  to 
plant,  when  to  put  a  winter  o\-ercoat  on  tlie  bed,  and  other  details, 
I  will  leave  for  Mr.  Hunn  to  tell  in  tlie  following  Leaflet.  He 
has  liad  many  years'  e.xperience  in  the  management  of  flowers,  and 
I  advise  you   to   read  carefully  whm  he  says. 


/■'4' .  jOS.      A  bulb  bed  at  the  school  house. 
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A  TALK  ABOUT  BULBS  BY  THE  GARDENER.* 


]-!v  C.   E.   HUNN. 

ERHAPS  you  would  like  to  hear  from 
the  gardener.  Your  Uncle  John  has 
told  \'ou  something  about  preparing  a 
bed  for  your  plants.  His  advice  is 
very  good  ;  but  the  bulbs  we  are  to 
talk  about  are  like  those  notional 
children  whom  he  mentions  and  they 
do  not  Avant  talUnv  candles  for  an)- 
part  of  their  meal. 

You  should  know  that  bulbs  do  not 
want  to  come  into  direct  contact  with 
the  stable  fertilizer.  They  want  the  fertilizer  below  them  where 
the  feeding  roots  may  nibl)le  at  it  when  the  bulb  is  hard  at  work 
developing  the  lea\'es  and  flower.  You  know  that  all  the  leaves 
and  the  flowers  were  made  the  year  before,  and  the  bulb  simply 
holds  them  until  the  new  roots  have  formed.  No  kind  of  treat- 
ment will  make  a  bulb  produce  more  flowers  than  were  formed 
in  the  year  it  grew  (last  year)  ;  but  the  better  the  treatment  the 
larger  and  finer  the  flowers  A\'ill  i)e. 

If  I  wanted  to  make  a  bulb  bed,  I  should  (  hoose,  if  possible,  a 
sandy  soil  and  throw  out  the  top  soil  to  the  depth  of  si.\  inches. 
Then  I  should  pnit  into  the  bottom  of  the  bed  about  tu'o  inches 
of  well  rotted  manure  and  spade  it  into  the  soil.  Then  I  should 
throw  back  half  of  the  to])  soil,  level  it  off  nicely,  set  the  bulbs 
firmh'  on  this  bed,  and  then  cover  them  with  the  remainder  of  the 
soil  ;  in  this  way  you  will  have  the  bulbs  from  three  to  four  inches 
below  the  surface.  It  is  dark  down  there  and  in  the  fall  months 
tlie  top  of  the  ground  is  ccjoler  than  at  the  depth  of  fi\'e  or  six 
inches  and  the  top  of  the  IjuUj  will  not  want  to  gr(n\',  while  the 
bottom,  which  is  always  in  a  hurr_\-,  will  send  out  roots,  to  push  out 
the  leaves  and  flowers  the  ne.\t  spring. 
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^^"hen  tlie  weatlier  is  cold  enougli  to  freeze  a  hard  crust  on  tire 
soil,  the  bed  should  ha\-e  its  winter  o\ercoat.  This  ma_\-  be  straw, 
Iia)-,  cornstalks,  or  lea\-es  spread  o\-er  the  bed  to  t];c  tle])th  of  six 
in(  lies  if  the  material  is  coarse  ;  but  if  you  use  !ea\'es,  three 
incdies  will  be  enough,  Ijecause  the  lea\-es  lie  <  lose  together  and 
may  smother  out  the  frost  that  is  in  the  ground  and  let  the  bulbs 
start.  M'hiit  ^\e  want  is  to  keep  them  asleep  until  spring,  because 
if  the\-  start  too  early  the  hard  freezes  of  ,Mar(h  and  early  A])ril 
will  s])oil  their  beautv  if  the  leaves  or  flowers  are  near  or  ab(j\-e 
the  surface.  Earh'  in  April  the  co\-ering  may  be  removed  grad- 
ualh'  and  should  all  be  nff  the  beds  before  the  lea\-es  show  above 
the  ground. 

"erhaps  many  of  \-ou  cannot  And  a  sandy  place  for  your  beds  ; 
if  not,  make  \'our  beds  as  has  been  t(jlil  vou,  lea\'iug  the  stones  in 
the  bottom  of  tlie  bed  for  drainage.  Then,  when  _\"0U  are  read}' 
to  set  the  bulb,  phn.-e  a  large  handful   of   sand  «here  your  bulb    is 


to  go  and  set  your  Ijull)  on  it  ;  this  will  keep  the  water  from 
standing  around  the  bulb.  A'erv  good  residts  ma\'  be  obtained  on 
heavy  soil  by  this  method. 

What  kind  of  bulbs  shall  we  put  into  these  beds  ?  Choose 
In-acinths,  tulips,  narcissus,  or  daffodils,  with  snowclrojis  or 
crocuses  of  various  colors  around  the  etlge. 

If  you  use  hyacinths  you  can  ha\-e  the  national  colors,  red) 
white,  and  lilue,  or  many  shades  of  either  color,  as  shown  in  the 
diagrams  ( l'"ig.  369).  (  )f  tulijis  )-ou  can  ha\-e  stars  or  ribbons  of 
yellow-,  white,  or  crimsim,  or  in  fact  almost  an^■  color  excejit  true 
blue.  [n  narcissus,  yellow,  sulfur,  and  white  are  the  colors.  The 
little  crocuses  come  in  yellow,  blue,  wliite,  and  striped  colors,  and 
are  in  Ijkxun  and  gone  before  the  large  tl  :>wers  take  your  atten- 
tion.     Many  other  Indbs  arc  fine  lor  spring  llowering  ;   but  as  most 
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of  them  nre  more  difhcult  to  grow  and  many  of  them  rather  exiien- 
sive,  1  do  not  tliink  we  will  discuss  tliem  now. 

Suppose  \\-e  «-ant  a  lieil  of  red,  white,  and  l)lue  h)-acinths  (Fig, 
369),  and  make  it  six  feet  in  diameter  :  how  many  Ijulhs  would  you 
want  ?  Now,  h'l-acinths  should  be  jihinted  six  inc  lies  apart  each 
way,  and  the  outside  row  shoukl  he  at  least  three  inches  from  tlie 
edge  of  the  bed.  Von  see  ^'ou  nill  want  a  little  o\'er  one  hundred 
bullis,  which,  if  one  person  had  to  bu)'  them,  w(3id<l  cost  him  a 
considerable  sum  ;  but  if  fift\'  or  more  l>o\s  and  girls  would  (  lub 
together  it  would  f)e  eas\-  for  e\er\'(nie. 

If  yon  want  a  bed  of  tulips,  tlie\-  should  lie  jdanted  four  or  five 
inches  ajiart  instead  of  six  in<dies.  So  )-ou  will  need  more  bulbs  ; 
but  they  are  (dieaper  than  hyacinths.  'I'he  narcissus  bulbs,  being 
still  smaller  tlian  tuli]js,  may  be  planted  three  inches  apart  ;  and 
the  little  crocuses,  the  first  flowers  of  s]iring,  shouhl  touch  one 
another,  as  should  also  the  snowdr(.)ps. 

Perhapjs  man\'  of  vou  do  not  wish  to  wait  until  spring  for  \our 
bulbs  to  flower,  in  whicli  case  \\'e  must  trN'  to  persuade  them  to 
bloom  through  the  Hunter,  sa)-  at  Christmas.  Nearh'  all  l>ulbs 
are  good-natured,  and  ma)-  lie  coaxed  to  do  things  that  nature 
never  asks  tlieni  to  do  ;  so  if  \\-e  go  at  it  riglit  we  sliall  find  it  \  cry 
easy  to  make  them  think  their  time  to  bhjom  has  come,  e\'eii  if 
the  ground  is  co\'ered  with  snow  and  the  ice  is  thick  on  tlie  ponds. 
Hyacinths,  narcissus,  and  crocus  can  all  be  made  to  flower  in  the 
winter  b\-  starting  this  way.  (let  the  bulbs  so  as  to  be  aide  to  pot 
them  liy  the  middle  or  last  of  <)ctober,  or  if  earlier  all  the  better. 
'I'he  s(jil  should  be  ric  h.  sandy  loam  if  possible  ;  if  not,  the  best 
you  can  get,  to  u-hich  add  about  one-fourth  the  bulk  of  sand  and 
mix  thoroughh'.  If  ordinar\'  flower  pots  are  to  be  used,  put  in 
the  Ijottom  a  few-  ])ieces  of  broken  ]iots,  charcoal,  or  small  stones 
for  drainage  ;  then  fill  the  ]iot  with  dirt  so  that  when  the  luillis  are 
set  on  the  dirt  the  top  ;f  the  bulb  is  e\'en  with  the  rim  of  the 
pot.  Fill  around  it  with  soil,  leaving  just  the  tip  of  the  bulb 
showing  abo\'e  the  dirt.  If  the  soil  is  hea\'y,  a  good  plan  is  to 
sjirinkle  a  small  handful  of  sand  under  the  bulb  to  carry  off  the 
water,  the  same  as  is  done  in  the  beds  outdoors.  If  )'ou  do  not 
ha\'e  pots  you  ma^■  use  boxes.  .Standi  boxes  are  a  good  size  to 
use  as  they  are  not  hea\w  tri  handle  ;  and  I  have  seen  excellent 
flowers  on  bidlis  planted  in  old  tomato  cans.  If  boxes  or  (.-ans  are 
used,  care  must  be  taken  to  lia\'e  li(des  in  the  l)ottoms  to  let  the 
water  run  out.     A  large-size  hyacinth  bulb  will  do  well   in   a   five- 
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incli  pot.      The  same  size  pot  will  do  for  three  or  four  narrissiises 
or  eight  to  tweh'e  crocuses. 

After  the  bulbs  are  planted  in  the  pots  or  other  receptacles, 
they  should  be  placed  in  a  cool  ])lace,  either  in  a  cold  pit  or  cel- 
lar or  on  the  shad\-  side  of  a  building,  or,  better  yet,  plunged  or 
buried  up  to  tlie  nm  of  the  pot  in  a  shady  border.  Tliis  is  done  to 
force  the  roots  t(5  grow  while  the  top  stands  still  ;  as  only  the 
bulbs  with  good  roots  will  give  good  flowers.  When  the  weather 
gets  cold  enough  so  that  a  crust  is  frozen  on  the  soil,  the  pots 
should  be  covered  with  a  little  straw,  and  as  the  weather  gets  colder 

more  straw  must  be  used.  From 
si.v  to  eight  Aveeks  after  planting, 
the  bulbs  should  have  made  roots 
enough  to  grow  the  plant,  and 
the  pots  may  be  taken  up  and 
placed  in  a  cool  room  for  a  -week  or 
so  ;  after  which,  if  tlie  plants  have 
started  into  growth,  they  may  be 
taken  into  a  warmer  room  wliere 
they  can  ha\"e  jilent)'  of  light. 
'rhe\-  will  grow  verv  rapidly  now 
and  will  want  lots  of  water  ; 
after  the  flowers  begin  to  show, 
the  pots  mav  stand  in  a  saucer 
of  A\"ater  all  the  time.  When  just 
crmiing  into  bloom  the  plants 
mav  ha\'e  full  sunliglit  part  of 
the  time  to  help  bring  out  the 
370  shotts  a  ]iot  of  tulips. 
I  want  to  tell  vou  of  two  bulbs  that  do  not  need  so  much 
fussing  nith  to  get  them  to  bloom  fur  t'hristmas.  One  of  them  is 
called  freesia  (Fig.  371)  and  if  I  could  have  but  one  kind  of  Inilb 
to  llower  in  the  winter,  1  should  choose  this.  The  little  bullis  are 
not  half  as  large  as  cro(  us  liiilbs  and  you  will  be  astonished  at  the 
large  lea\-cs  and  llowers  such  a  bulb  can  produce.  The  bulbs  are 
about  the  (  heapest  of  all  winter  bulbs  and  they  grow  without 
putting  them  away  to  make  roots,  as  the  tops  do  not  seem  as 
impatient  to  start  as  those  of  most  other  bulbs,  but  wait  until 
there  are  roots  to  help  them  along.  The  flowers  are  borne  on  a 
slender  stem  and  look  ver\'  graceful,  either  on  the  plant  or  in 
bouquets.     They  are  also  "\-ery  fragrant,  and  a  pot  with  fwe  or  six 
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color  of  the  fl(jwers,      Iml 
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bulbs  will  perfume  a  large  room.  All  they  need  is  good  light  soil, 
sunlight,  water,  and  warmth  to  make  glad  the  heart  of  anyone  who 
plants  them. 

The    other   bulb    I    should   select    is   the    oriental    narcissus   or 
Chinese  sacred  lily.     This  grows   in  water  without    any  soil   what- 


Fii^,  J'/'/.      Po/  of  t/w  frccsia. 

ever.  fust  take  a  bowl  or  glass  dish  aljout  tliree  times  the  size 
of  the  bulb  ;  })ut  some  ]jretty  stones  in  the  bottom  ;  set  in  the 
bulb  and  build  u|)  around  it  with  stones  so  as  to  hold  it  stiff  when 
the  leaves  ]ia\-e  grown  ;  tuck  two  or  three  small  pieces  of  charcoal 
among  the   stones  to  keep   the  water  sweet  ;   then   fdl  up  the   dish 
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with  \\-;itcr  ami  adil  a  liltle  f\x-ry  few  (la_\-s,  as  it  e\-a]jorates.  Set 
tile  dish  in  a  warm,  light  idace.  In  about  six  weeks  the  fragrant, 
fine  white  flowers  will  fill  the  room  with  perfume  and  5'ou  «-ill 
ha\x-  the  pleasure  of  watehing  the  roots  start  and  grow,  the  to]) 
throw  up  long  green  lea\-es,  anil  the  flo^^'er  (lusters  develop  and 
open  tlieir  flowers.  M)-aeinths  may  also  be  gro\^-n  in  water,  but 
not  as  easily  as  this  narcissus,  or  in  such  ine\pensi\'e  dishes. 


;■    _;:>i'^^i5:: ■':  it.' "-■■-■ 


/■"/;'■.  jy2.       Wnllcr  box  of  bulbs. 


The  ]iicture  (Fig.  .i7-)  of  a  ludb  box  was  taken  last  winter  from 
a  ]io\  (il  mn\ed  ludbs  grown  at  Cornell.  The  calla  in  the  center 
and  the  Ivenilworth  i\_v  trailing  o\'er  the  front  were  planted  in 
the  biix  in  Sejitemlier,  and  |i(ils  of  geraniums  and  otiier  plants  set 
on  the  dirt  to  Idl  the  space.  When  the  bulbs  that  were  in  pots 
were  riMih'    to    be    started  tlie\"  were  taken  out  of   the  pots  and  set 
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in  the  dirt  in  the  box,  wliere  tliey  grew  and  flowered  ;  the  tall 
stems  are  paper  white  narcissus,  the  best  variety  for  winter.  On 
each  side  there  is  a  hyacinth  just  starting  and  in  front  a  little 
freesia  in  bloom.  When  these  bullis  -were  done  flowering,  small 
pots  of  blooming  plants  were  set  cjn  the  box  and  a  charming  win- 
dow box  was  ol)tained  \\'ith  many  different  things  in  it  through  the 
winter. 

WHiiKK   TO   Pi..-\NT    Bulbs;    anji   Othkk    Aijvicf,    for    the  ()l:t- 

DooR  (Garden. 

A  large  jiart  of  the  beaiit\-  of  the  flower-bed  lies  in  its  position. 
A  flower-bed  in  the  middle  of  the  lawn  is  usually  out  of  place.  It 
has  no  "setting,"  as  the  artists  say.  It  lacks  background.  It  is 
merel)'  an  incidental  thing  dropped  into  the  sward.  It  is  out  of 
Ijlace.  A  flower-bed  should  belong  to  some  [jart  of  the  general 
planting  of  the  grounds,  or  it  should  be  a  part  of  the  border  or 
boundary  surrounding  the  place.  The  center  of  any  grounds 
should  be  left  open,  or  free  from  heavy  planting.  :\  few  trees  may 
be  planted  in  the  center,  if  one  desires  shade  ;  Init  all  the  masses 
of  foliage  and  flowers  should  be  somewhere  near  the  sides  or  else 
near  the  foundations  of  the  house  or  near  other  deflnite  boundary 
lines.  In  such  places  the  flower-l)ed  is  sujjported  b)'  other  herb- 
age. It  has  relation  to  something  else.  It  forms  a  ])art  of  a  gen- 
eral picture  ;   and  ever)'  good  yard  should  be  a  picture. 

Along  the  l;()rders  the  jjeds  are  usually  more  easily  cared  for 
than  the\-  are  in  the  center  ot  the  lawn.  In  the  latter  place  they 
are  in  danger  of  being  trampled  over,  and  the  roots  of  the  grass 
run  underneath  the  bed  and  absorb  the  food  and  moisture  which 
the  flowers  need.  The  beaut)'  of  a  formal  bed  in  the  center  of  the 
lawn  is  destroyed  if  some  of  the  plants  are  injured  or  d(j  ncjt 
develop.  S)'mmetry  is  part  of  its  merit.  If,  howex'er,  tlie  bed  is 
along  the  border,  a  few  vacant  places  in  the  bed  do  not  attract 
great  attention.  In  sidiool  grounds  it  is  well  to  have  the  lieds 
somewhat  near  together  or  continuous,  in  order  that  the  labor  of 
taking  care  of  them  may  l)e  less. 

It  is  alwa)'s  "well  to  plant  profusel)'.  iSIuch  of  the  beauty  of  a 
flower-lied  lies  in  an  abundance  of  color.  ( )ne  must  consider, 
also,  that  some  of  the  roots,  seeds,  or  bulbs  may  fail.  Some  of 
them  ma)'  nf)t  grow  in  the  first  place,  and  others  may  be  injured 
by  weather  or  li\'  accidents.  It  is  well  to  jirovide  for  all  these 
contingencies. 
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(hit-  of  tl"ie  best  plants  to  use  for  the  school  bulb  garden  is  the 
crocus,  because  tlie  1)ull)s  are  cheap  and  very  hardy.  I'lie  mixed 
buUis,  comprising  all  the  common  colors,  can  be  had  for  forty  or 
fifty  cents  per  hundred  at  retail,  and  if  one  should  bu)'  them  in 
considerable  ([uantities,  they  could  be  had  for  less  than  this.  A 
thousand  bulbs  of  mixed  crocuses  should  be  got  for  three  dollars 
or  a  little  more,  and  these  would  make  a  great  display  along  the 
fence  or  walks  of  any  school  garden.  C)ne  of  the  ways  to  grow 
crocuses  is  to  plant  the  bulbs  in  the  grass,  not  cutting  out  the 
grass  \\-here  they  are  pdanted.  That  is,  they  grow  right  in  the 
sod.  ISy  tlie  time  the  la\\-n  nee<ls  to  be  mown  m  tlie  spring,  the 
flowers  are  gone  and  tlie  crocuses  can  be  cut  M'ilh  the  grass.  The 
crocuses  will  not  last  so  long  in  a  mo«-n  sod  as  they  will  in  beds 
whicji  are  esjieciall)'  ]ire]iared  for  them,  but  the)'  \\'ill  ordinardy 
give  good  results  for  two  or  tliree  )'ears  if  the  land  is  good  ;  and 
the\'  are  so  cheap  that  the\'  can  be  renewed  from  time  to  time. 

Other  gO(.)d,  liard\'  bulbs  for  fall  planting  out-of-doors,  aside 
from  lilies,  are  Inacinth,  snowilrop,  snowflake,  tulip,  narcissus  of 
various  kinds  (including  daffodils  and  jon(piils),  grape  hyacinth, 
squill.  All  these  are  earl)'  sjiring  bloomers  and  will  delight  the 
children's  eyes. 


/V;'".  S7S-     -"^  ,^Vih/  ayra}j;^\'iN,'nt  of  slirubbcry  ami  /lo-rjcr- 
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HORSES.* 

r.v  Ar.TCE   C.    McCLOSKia'   and    I.    ]'.    RO]!F,KTS. 

KW  minutes  ago  I  went  into  tlie  stable  to  see    Peg 

and  Nan,  the  two    hay    liorses.      On    the    outside   of 

;ach    stall  I  found    a   door-plate,   with  ^Vir;/  written 

arge,    black    letters    on    one,    fej^    on    the    other.      I 

ted  each  old  friend  in  turn. 

'hey  are  (juite  different  in  disposition,  these  two 
horses.  Nan  is  gentle,  affectionate,  jiatient  ;  Peg  is  spirited, 
unfriend))',  restless.  I  am  very  fond  of  them  both  and  as  yet 
liave  not  been  able  to  decide  \\-hi(di  I  enjo)'  the  more,  i;juiet 
Nan  or  spirited  Peg. 

All  liorses  are  interesting  to  me.  ,\s  I  take  my  dally  walk,  I 
like  to  look  at  the  different  ones  I  meet  along  the  «'ay.  There  is 
the  baker's  horse  and  the  butcher's  ;  the  doctor's  horse,  sleek  and 
acti\-e  ;  the  hea\)-  gray 
horses  that  haul  loads 
of  c  o  a  1  u\>  the  hill 
all  through  the  win- 
ter w  e  a  t  h  e  r  ;  "  Old 
Speckle,"  the  post- 
man's horse  ;  and  the 
friendly  baj'  I  so  often 
see  fee  d  i  n  g  in  the 
meadow. 

Of  all  tliese  wayside 
acquaintances,  I  like 
best  the  one  I  meet  m 
the  m  e  a  d  o  \v.  JV-r- 
haps  I  associate  him  with  the  meadow-lark's  song,  the  fresli,  green 
grass,  and  the  ga)'  little  dandelions  that  were  about  when  I  first 
crossed  his  path  ;  or,  jjerhaps  our  friendship  progressed  more 
rapidly   than   city   streets   ever   ■\\-ill   jiermit.      He    seems    to    know 
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wlicn  I  am  apiiroacliing  and  raises  his  licad  in  \vflcf)mc.  I  ahva^'s 
lict  him  and  talk  to  liiin  a  l)il,  and  \vc  hotli  know  that  two  friends 
ha\c  met. 

There  are  many  things  al>oul  licjrses  that  e\'er\'one  ouglit  to 
know.  If  wu  were  to  ask  [iinior  Xaturahsts  liow  coacli  liorses 
dilTer  from  roaihsters  and  how  roadsters  differ  from  dralt  liorses, 
how  nian\-  would  be  ahle  to  tell  us? 

Perha[is  ^■ou  will  ask,  "What  is  a  draft  horse?"  The  draft 
horse  has  short  legs,  a  hea\-)-  l)od\-,  a  sh(.]rt,  thick  neek,  hroad  deep 
chest  and  shoulders,  str(jng  hocks  and  motlerately  large  feet.  It 
mAv  he  that  your  father  owns  a  draft   horse.      Ask  him  whether  it 


/•■/- 


A  l)fi,-,il  ,lr,}/l  /lors, 


Is  a  I'ercheron,  a  Clyilesd<ile,  or  an  English  Shire.  'Idiese  are  the 
niosl  lamiliar  breeds  of  draft  horses.  The  I'ercherons  came  from 
l"'raiice  and  at  first  thev  were  gra\-.  Xb)W  the\"  are  often  black 
or  dark  broun.  The  Shires,  commonly  bay,  brown  or  sorrel, 
came  Irom  haiglaiid  ;  and  the  Ch'desdales,  similar  in  apiiearance 
to  the  Shires  but  smaller  and  more  acti\'e,  came  from  Scotland. 

All  boys  and  girls  know  coach  horses.  As  ^'ou  stand  h\  tlie 
school-room  window,  you  may  see  one  pass,  'i'liey  ha\-e  long 
arched  necks  and  fine  heads.  'I'heir  bodies  are  ronndetl  and  well 
]jro|iortioned. 
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Roadsters,  trotters,  and  saddle  horses  are  iisuall)'  not  so  large 
as  coachers.  'I'heir  necks  arc  inclined  to  be  longer  and  their 
chests  narrower  than  m  the  coai  h  horse  ;  ho\\'e\'er,  their  muscles 
and  tendons  are  strong. 

Now  vou  must  not  think  that  just  l)ecause  a  horse  is  drawing  a 
load  he  is  a  draft  horse  ;  nor  because  a  horse  is  hitched  to  a  coa(  h 
he  is  a  coac  h  horse  ;  nor  because  he  is  dri\-en  on  the  road  he  is  a 
roadster.  These  three  names, —  draft  horses,  coach  horses,  road- 
sters,—  represent  types  or  classes.  They  mean  kinds  of  horses 
that  are  sup|)osed  to  be  best   adapted  for   drawing,  or  for   coaches 


and  c  arriages,  or  for  fast  dri\-ing,  providing  the  horse  has  no  other 
wnxV  ti)  do.  Ihit  the  horses  that  you  usually  see  are  just  mere 
common  liorses  of  no  particiihir  t\'pe,  and  are  used  for  a  great 
\-ariet\'  nf  ]uirposes.  Tlie\'  are  "nondescripts,"  wliich  means 
"  undescrihed  "  or  "  u  m  lassi  (led."  Y(m  would  mit  think  of  put- 
ting a  true  draft  horse,  like  the  animal  in  hig.  375,  on  a  light 
carriage;  nor  of  hitching  a  coacher  like  that  in  Fig.  377  to  a 
coal  wagon.  Do  \oii  tliink  there  is  an\'  real  roadster,  or  coach 
horse,  or  draft  horse  in  ymir  neighborhood  ?      If  not,  perhaps   you 
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can  tell,  as  the  horses  pass  you,  whetlier  tlie)-  are  nearest  like  one 
type  or  another.      'i"ry  it. 

If  you  \\'ill  ol)ser\-e  liorses  closely  you  will  find  that  some  are 
large,  heavy,  and  strong,  and  that  tlie)-  are  seldom  made  to  mo\-e 
rapidlv,  while  others  ma\'  he  nearl)-  as  tall  hut  they  are  slim,  and 
carry  tlieir  heads  high  and  their  necks  an  hed.  Vou  should  also 
notice  that  the  heavy  draft  horse  does  not  lift  his  feet  high  nor 
walk  with  a  proud  and  lofty  tread,  while  the  coach  horse  lifts  his 
feet  high,  carries  his  liead  high,  and  moves  \'ery  proudly. 

There   are    se\-eral   lireeds  of   draft   or   hea\-\-   horses,      -tig.   375 


shoe's  a  fine  Clydesdale  horse  imported  from  Scotland.  Notice 
how  ni(  elv  he  is  marked.  The  horseman  would  sa\-  that  he  has 
four  "white  stockings  "  and  plent)'  of  "  feather  "  on  his  fethjck  ; 
strange,  is  it  not,  that  this  long  hair  should  be  called  feather? 

Is  3-011  should  see  a  large,  smooth  gray  liorse  similar  to  the 
Clyde,  without  the  "white  stockings  "  or  the  "feather,"  )-ou  may 
conclude  tliat  he  is  a  I'ercheron  liorse.  As  we  ha\-e  said  before, 
the  Percheron  breed  of  horses  came  from  France.  It  is  not  always 
gray  in  color.      It  is  slighth-  smaller  than  the  Clydesdale. 

After  you  ha\"e  learned    that  a  draft   horse  should   be   large   and 
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Arabian  horse. 


Strong,  study  the  picture  of  the  coach  horse  (Fig.  377).  Com- 
pare liim  with  the  draft  horse.  The  coach  horse  is  not  a  fast 
trotter  nor  even  a  fast  roadster,  hut  he  is  usually  very  beautiful, 
strong,  and  stylish. 

Now  I  shall  ask  you  to  compare  the  neck 
shown  in  Fig.  380  with  that  shown  in  l''ig.  38], 
Which  do  you  think  is  the  more  beautiful  ? 
The  horse  with  the  long,  slim  neck  is  a  noted 
trotter.  If  the  neck  and  head  were  large, 
would  it  help  or  hinder  the  trotter  ?  Com- 
pare the  neck  of  the  trotter  with  tliat  of  the 
draft  horse  and  see  whether  you  can  explain  \\diy  one  is  heav)' 
and  the  other  light.  Can  you  explain  to  your  parents  why  the 
draft  horse  should  weigh  more  than  the  coach  horse  ? 

Do  you  admire  tlie  head  and  ne<'k  shown  in  Fig.  3S0  ?    ^Vherein 
does  it  differ    from   the   otliers  ?     This  type   is  called  ''ewe-neck." 

Can  you  tell  \\-hy  ?  Tell 
me  whether  \'ou  think 
tins  horse  ^'cnild  be  a 
safe  driver. 

What  do  you  think 
of  the  head  and  neck 
of  the  Arabian  horse 
(Fig.  378)  ?  You  like 
it,  do  you  ?  W'h)-  ?  Can 
you  imagine  what  kind 
of  horse  belongs  to  that 
head  and  neck  ?  De- 
scribe it. 

Probablv  the  Arabian 
horse  would  be  too 
spirited  for  you  so  I 
shall  show  you  a  Shet- 
land pony.  (Fig.  379.)  Where  is  Shetland?  Wliy  are  horses  so 
small  in  the  (:r)untry  where  this  little  fellow  came  from  ?  How 
does  he  differ  from  the  otlier  liorses  shown  in  the  Leaflet  ?  Note 
all  of  the  differences. 

In  Fig.  376  )'on  will  see  tlie  picture  of  a  Welsh  pony,  and  she 
has  a  ponyette,  a  bab}'  only  a  few  days  old.  Whicdi  is  the  larger, 
the  Shetland  pony  f)r  the  Welsh  jjohn'  ?  Which  one  would  vou 
prefer  if  the  bab\'  were  left  out  ?  Could  you  raise  a  calf  until  it 
bjcame  a  grown  cow  and  then  trade  it  fin-  a  pon\'  ?  |ust  a  plaii. 
38 


Fig.  S79-      Shetland  poiiv. 
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litllc  pony  can  be  bouglit  for  tlie  price  fil"  a  good  row.  It  is  ]jart 
ol  ;i  good  education  to  know  liow  to  raise 
and  liandle  cows  and  horses. 

^\■ith  tliis  I.callet  in  \-oiir  hand,  \-ou  sliould 
go  to  the  stable,  or,  l)etter  still,  out  on  tlie 
street,  and  see  w  hether  )'ou  can  lind  as  good 
horses  and  pomes  as  the  pictures  represent. 
As  vou  stud\"  ln)rses  tr\-  to  ans\\'er  the  fol- 
lowing (piestions  : 

""'- ■ -^^^^"-  -^^-■'■-"■•'■•^■.  ■'/'"■'•  ,,  Wlu-re  is  the  horse's  knee  joint  ?  \\'hn:h 
WAV  does  the  knee  bend  ? 

2.  \\diere   is   the  hock   joint?      W'hnh  wa_\'  does  it  bend? 

3.  Can  a  horse  slee}i  when  standing? 

4.  How  are  the  legs  ]ilaced  when  a  horse 
lies  down  ? 

5.  How  does  a  horse  get  up,  —  front  legs 
first  or  hiinl  legs  first?  How  docs  a  (  ov 
get  up  ? 

6.  Wdien  a  horse  starts,  after  standing, 
what   loot   dijes   lie   ]iut   lorward   first,  —  the 

left    or    the    riglit  ?       bore    or    baik  ?       Wdiat     foot     nio\es     next  ? 

7.  When  a  liorse  trots,  do  the  Iwo  icel  on  one  side  mo\-e 
together?      ()r  do  lefts  and  rights  ino\e  together? 

S.  Wdiat  does  a  drn'er  mean  when  he  sa\s  that  a  horse  "forges" 
or  "  o\er-reaches  ?  " 

().  Name  the  things  that  a  horse  comuionlv  eats,  ^\dlat  is  a  good 
feed  for  a  dav,  —  how  much  of  each  thing,  and  when  gi\-cn  ? 
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Back-swimmers,  see  ''  Bugs.' 
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Beetles,  potato 62,   63,      68 
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whirligig 135 
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Ilieiinial 4^6 

liirds,  leaflets  on    253-290,    503,    504,    515,    516 
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See  special  Idrds. 

Clack  bass,  see  "Bass." 

Blackberry 305.   370,   375 

Blackbird,    redwing 263 

Black-ll\-,  see  "  Flies." 

lUuebells 362 

Blueliird 

Black-nosed  dace,  see  "  l>ace." 

Bortleaux  mi.xture 

Breeding   cage 

Brook,  The,   insects   of 135- 
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worked 126- 

Bl-own  ic-bugs,  see    "  bugs." 
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5lS,    314-320, 


llower .  .  . 
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hickory    329,    (Fig.) 

hiirse-chestnut (Fig.) 

leaf 319,    32S 
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puss\'-willow 
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winter 72,   331,    332,    327-336,   473, 
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brownie „    (Fig. 
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ISusjs,  lady 2Io, 

stink. „ .  .  .  . 

water  boatmen 13O, 

water    scorpions 152, 

\\'ater-striders    

Bulbs 567,577-580,    581- 

see  special  bulbs. 

liurdock      , 

Dutterflies 5S,    59,   61,   62,   224,    238, 

cabbage 208,    209,    210,   (I'ig.)  224, 

common  blue 

milkweed 208, 

monarch 63, 

viceroy , 

Butternut (Fig.) 
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362 

544 
540 
248 
209 

544 
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Cabbage  butterfly,  see  "  liuttertlies." 

Caddice-\\"()rm 61,    136, 

Cambium 

Canlverwornis 

Carnations    ... .....   (Fig.)  370, 

Carrot 

Caterpillars 58,   62, 

apple-tree    tent 59,   69,    227- 

of  cecropia  moth 167, 

cal)ljage 63,   68,    20S,   209, 

of  codlin-nioth .... 

of  ccmtmon  blue  butterfly 

of  fall  web-worm 

of   promethea  moth 168, 

"  woolly-bear  " , 210,    238,    539,    (Fig.) 

Cattish 150, 

Cat-tails 

Cecropia  moth,  sec  "  Moths." 

Cereals,  food  value  of 409- 

Chara (Fig.)   14S, 

Charcoal 

Cherry,  grafting  of 

Chestnut,  grafting   of 

Chickarlee 279-281,   285,    503, 

Chickens 70,    522-524,    525,    526, 

Child's  Realm,  The  (poem) 

Chinese  lily,  see  "Narcissus." 

Chipmunk 

Choke-cherries 

Chrysalids 58, 

of   apple-tree  lent    caterpillar 

cabbage  butterfly .  209, 
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Chr)salids,  codlin-moth 47'J 

milkweed   bulterflj' 2oS 

Cicada 66,    210,   (Fig.)   223,    529-535 

dog-day  liarvest  fly 534,    i>35 

seventeen-)'eai-  lucust 529-535 

Cion 


Clam 

Clarlvias 

Clay 

Clothes  moth,  ^ec  "Moths." 

Clouds     

Codlin-moth,  see  "  Mijths." 
Clover 

a  1  s  i  k  e 

liuffalo 


crimson 

hop,  see  yel  low. 

hop  t  !"ef  nil,  see  1 1  iw  h  n 

least   ho])    

low  hop    

raljliil   r.iot 


"7, 


S4, 


124,    349- 


374 
150 

iiS 


90 


-3(,o 
353 


(Kig.l   353. 


354 
354 
3  54 


scarl  el ,  see  cii  nisioi. 
stone,  see  rahhi  t-f  oot. 


See,  als,,,  ■■  ,\lfalfa,"    "^iedies,"    "Melilots." 
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tent  eaterjii  liar, .  . 
"  woolh-hear  ".  ,  . 
Cockle 
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540, 
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(Fig.) 


Cold-hlooded    aniinaK 

C 1 1 1  e  u  s 

Common  liluc  huttcrll)-,  see  "  Ihitterll  ies. ' 
Cones,  I  if  ai  liorvilae 

hemlock    

liaKam   li  i- 

.\  list  ria  n    pine 

pitch  pine . 


33S,    339.    (Fig.) 

337, 

Scotch  pine 33S, 

white  pine (  ''  igj    335, 

black  spruce 341, 

\ orw a  \'  spruce 34^,    H'  ig.  ) 

red   sprui.e    .  .       .... .  .  . 
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Coreopsis 

Curvi-lal is 

Cowbird 

Crane-fly,  see  "  Flies." 

Crayfisli      

Creek  cluil*    

Criekets 

Crocus 

Crow 

(- ross-f  ertilizat  ion,  see  "  Poll  i  nation," 

Currants ^05,    370, 

Currant-worms 

Cuttint,^s 

Cutworms 2.S-S,   400, 

Cyanide  bottle 216, 
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5S2,  583. 

lyy,   2.S4,   2,S7-290,   501, 
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374. 


369 


Dace,  black-nosed 

Daffodils    5S2 

Dahlia 

Dair)'  pr<.>ducts,  \-alue    in  N.  \'.  State 

]  )amping-off .  .  .  , 370, 

l)anisel-flies , 136, 

Dandelion 362,   303,   4.S1, 

Darter,  John n)' 

Delta 103,    131,    732, 

Dew 


Dobson. 
Dock... 


137, 

3r,2. 


Dodder 

^'o}:^"'^^^'  bar\est  11}',  see  "t'icada." 

Domestic    animals 70, 

See,  also,  "  Horses,"  "  I'otiltry." 

Doves    254,   261, 

Dratjou-flies 136,    154,    155, 

Ducks    522-524,    525, 

Duck-weed 


Eel- 


147 


gr^" 

s ,  o  f   a  n  t  s - 

caterpillars 210,    229,    230,    (Fij;.) 

cicada 53". 

fro-s 

tjrasshoppers 

lace-wini,'eil    lly    539, 

nios'|tiit<j 23S, 

domestic  fowls 524, 

salamanders ... 

spiders 1S1-183,    211, 

toails lS()-iS9, 
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6S 

-37S 

501 

217 

159 

-58S 

564 
4S9 

371 
154 
4S2 
163 
133 
S3 
13S 
3  So 
360 

414 

264 
222 
526 
148 

14S 
246 

534 
iSS 
210 

543 
239 

525 
1S8 
288 
200 
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Kjiy-shcU   farms    456,   566,    573-576 

Eluctric-light  bug,  see  "  giant  water  bug  "  under  "  Bugs." 

Elm,  Ameriean 300,   303,   (Fig.)   308,   309,    310-316,    330 

slippery (Fig.)   299,   300,    301,    303 

struggle  for  existence 3^1 

Entomological  supplies,  dealers   in 226 

Evaporation 82 

Evergreens 333-347 

See  special  kinds. 
Fall  wel)-w(-)rm,  see  "Caterpillars." 

Ferns 76,   362 

Finch,  grass,  see  "  \'esper  sparr<i\\  "  under  "Sparrows." 

purple ....    261,    265,    266 

Fir,   balsam 343,    347 

Fireweed 364 

F'ish 6g,    149,    150,    157-166 

See  special  fish. 
Flicker,  see  "  \\'oodpeckers." 
Flies 62,    224 

139 
223 
13S 
210 
63 


Fb 

Fb 


black   .                                           .  .              

crane 

(Fiy;.) 

(Fiir.) 

_      TCl.l 

\  cr^,  [li-^t  iUiil  c 

stu-lv  of 

TI. 

■  ds,  \aliie  of  \arious  kinds. 

Ijulletins    on 

■estrv 


83,    86,    88, 
411, 


130 

400 

400 

72 

89 
412 

413 
75 


F. 

Fdssils 107 

Frog 150,    151,    1S8,    1S9,  501 

Frost 426,  427 

Fruits 71,  72 


Oalls 61 

pine-cone  A\"ilb"iw 135,    ^  3^ 

C;ardens,  children's 36,    37,    40,    379-3S3,    559-566,    569-571,    573-576 

(ieese 520-522,    525,    526 

Geraniums 370,    372,    419 

Ciiant  water-bug,  see  "  Bugs." 

Cierminatiou 560-562,    566,    573-576 

of  liean 291,    460-466 

SI  pi  ash 29  T -295 

(.'.lacial  scratches (I'ig-)    104,    105,    108,    log,    no 


Index. 
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Glacier (Fiy.)   loo,    104-113 

Gladiolus. 564 

Gold-fish    150 

Gooseberries 305,   373,   375 

Grackle,   bninzed      261,    262,   263 

Grafting    374-378 

Grape ('''ii;.)    3<J3.    364,   37",   373,   375 

Grape  hyacinth 5*^8 

Grass     362,    363,    364,    3S0 

Grasslioppers 56,    59,    62,   63,   6(1,    210,    288,    524 

Liuinea-pigs 70 

Hail    88,      Sg 

Mawthorn 374 

Ilay,  value  as  crop  in  X.  Y.  State 489 

Hellgramniite  fly,  see  "  Flics." 

Hemlock 343-345,   347 

Ilepatica , 391-393,   477,   478 

Hibernation,  of  butterllies 61 ,   23S 

nrosipiitoes    23S 

toad 199,    200 

"  woolly-bear  " 539 

Hickory,  buds 329,  (  Fig.)   330 

small-fruited  shagl)ark (Fig. )   29S,   300 

pignut (Fig.)  29S,    300 

High-hole,  see  "flicker"  under  "  Wondpecicers." 

Horse-chestnut (Fig. )  474    , 

Horse-fly,  see  ''  Flies." 

Horses c;8 


See,  also,  "  Domestic  Animals." 

Horticulture 

House-fl}',  see  "  Flies." 

Hyacinth 5S2,    583, 


589-594 


5S6,    588 


I  c  h  n  e  u  m  ( ,  n  flies 

Im|icrial  motli,  see  "IMoths." 

Indian  turnip,  see  "  Jack-in-the-I'ulpit." 

Insects,  cage  for 539,   (F 

how  to  collect  and  preserve 

of  a  broolc 

suggestions  for  study , 

Isaljella  moth,  see  "  ?doths." 


ig-)  540 
213-226 
135-140 
.    58-69 


Jack-in-tlie-Pulpit..  . 
Johnny  I  larters,  see 
June  Ijug,  see  ''  Bugs 


Darter." 


395,   39f',   479,   4S0 


Katydid 66 

Kingfisher 261,   266 

Knotweed 262 


602 


Index. 
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Lacc-winged  fly 539,    540,    543,  544 

KadA'-bugs,  see  "  Bugs." 

Leaf-uiincJ's f^io 

I.eaf-rrdlui-s 60 

hasswiiod {tig-)  224 

Leaf-scars 474 

of  e\"urL;reens 334 

Lea\'cs,  autumn  ci")l(:irs 71,   42 fi,   427,  4'^ 3 

fall  c,f 4^7 

fuuclioiis  (d' 424,    425,   426,  4S3 

22,5 

564 
91 

3  US 
11,3 

530 


LettULC 

S63, 

I-it,'lituin- 

,?'.), 

Lilac    

Liinc 

Lol>stcr 

Locusts,  nioutli    ]tarts 

SL'\'cn  I  ceu-\La  r,  sec  "(  icada. 
Lucerne,  see  "  -Mfalfa." 
Luna  motile,  sec  "  Mnt  lis." 


Ma 


iM.x  elder 

g  1 11 )  s  e  -  f  o  ( )  t ,  see  sir 

UM  lun  t  a  i  u 

Xorway 

1 1 1  a  u  t  i  n  , '  .  I  f 


427,    (Fiy.) 
329. 


42S,    (Fig.)   42(),    (Fig.) 


s  I  i  \-  e  r 

si  riped 

sugar 

s\\ani]i,  see  red. 

-Majde  sugar 

Maps,  const  ructi'in 
Marlins 


427,    (Fig.) 
74.    3-0,    423- 


42S 
42S 

429 
42S 

473 
42S 
42S 
430 


431-434 


^fay-llies 13S, 

Aleailow -larlc 2('il,    2(13,    264, 

Medics 3sn, 


l.lack     

h.ip,  see   1-dack. 

to.itlled 

spntted 


See,  also,  ■■  Alfalfa." 


Melilots 


\\  ll  i  te  sweet  clo\er  .  . 
ycll(;)A\  sweel  clo\'cr 
llid^liara  clo\er 


254 
139 
274 

3s  I 


355 

351 
35O 
35f> 
356 


Index.  6ot, 

Milkweed  butterfly,  see  "  Butterflies."  face. 

Mineral  matter,  iu    seeds , , 410,   41  t 

in  soils    , 100 

jMinuows 149,    165 

iNIonarcli  butterfly,  see  "  lUitterflies." 

Moraine IIO 

Mosquitoes. 58,    59,   62,    153,    154,   237-241,    272 

jNIoths,  how  to  collect 222 

how  to  distinguish  from  butterflies 224 

life  cycle 169 

basswood  leaf-roller    i^'^S.-)  ^-4 

cecropia 167,    168 

clothes  , 68 

codlin 68,   468-471,    50S 

imperial (Fig.)   225 

Isabella   tiger 539,   (Fig.)  542 

luna , (t^ig- )  226 

promethea ,.    167,    168,    169 

scallop-shell 61 

tussock 63 

underwing     (Fig.)   225 

^Moulting,  of  caterpillars 232 

cicada q  3 1 

snake 198 

toad X98,    199 

Mudwasps,  see  "Wasps." 

]M niching,  of   soil 120,    121,    122,    380,    381 

^Mullein 362,    579 

Museum  pests 219,    220 

[Mushrooms 74 

Narcissus 582,    583,    588 

oriental 585,    586 

Nature-study,'  outline   of   movement.  . 21-29 

suggestions  for  (graded  course  and   bibliography) 55-^79 

■what  it  is 11-20 

Nettles 364 

X.  Y.  Teachers,  An  appeal  to 31-43 

N.  Y.  State  Teachers'  Filirary 1^.8 

Nitella (I'^ig-)   148,    149 

Nitrogen 350,   360 

Note-taking 455-457,   45^,   459.   460-466 

Nuthatch,  white-breasted 283-286 

red-breasted 285 

Nutmeg -    ^09 

Oaks,  grafting  of    , 374 

scarlet 300 

swamp  white 300 
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Oi],  in  seeds 39S,   405, 

(.)  ri  o  1  e 515, 


Tarsle}' .  . 
I'arsniiis. 


ip: 


J'arrot's  featlier 

Peaches 

Pear 


(Kit;.)   14S, 

■    3=S,   375, 

374, 


Pepperidge 
Petunias.  .  . 


301),    301,    304, 


I'hlox 

I'liuilie 280,    361, 

Pigeons  

Pigweeds 362, 

Pines,  Austrian      338,    339,   ( I'  ig.)  340, 

pitch 33fj-33S, 

Scotcli 33S,    339, 

Pitcliforks 

I  Man  tain 

Plants,  Iireeding  of 389,    39(.),   405-407, 

plant  ing  i)f 367, 

physiidiigy  of 72,    73,    74,    142,    424 

societies  of    361 


linns 375, 

luni  curcLilin,  see  "  Pee  ties." 

oke\\'eed     

oUi nation 351,    352, 

otliw'ogs,  see  "Tadpoles." 
omace  llles,  see  "  Flies." 

onies - 593, 

p-corn 

o  pj  1  a  r ,  Carolina 

cutting  of 

I.ombardy 301,    (Fig.)   303, 

oppiies 

otatoes 37c),    374,    385-390, 

ot-holes 

oultry 517- 

See,  also,  "].)oinestic  Animals." 
redaceous  di\-ing  beetles,  see  "  Beetles." 
romethea  moth,  see  "Moths." 

rotecti\'e  c<il<ji atiou ■ 62, 

rotei n 398, 

i-uniiig -H--42I,   444,   475, 

umpkin 

upa,  of  ants 244,   245, 

Initterllies.  see  "  (."hrysalids." 

mosiiuitocs 239, 

moths,  see  "  Chrysalids." 


410 
516 

3f'3 
257 
149 
377 
375 
309 

3S3 
3S3 
3<J3 
254 
367 
346 
34& 
346 
362 
362 
411 
368 

-427 
-365 

377 

364 
400 


594 
488 

444 
373 
304 
383 
407 
133 
■527 


03 
405 
476 
40  r 

246 
240 


Index.  605 

Quince 374 


Kabbit 56,  70 

l<-adisli 563,  564 

Kagweed 362,  579 

Uaindrtips 86,    88,    89,  90 

Rainfall    i  T9,  123 

Raspberry 3"S,  S75 

Robin.. 238,   261,   499,  500 

R  o  c  k  fl  o  u  r 110 

Roots,  growing  point  o{ 293,  294 

Rose (Kig.)  371 

Rust,  on  asters 381,  382 

Salamanders.    .  ,     . 18S,    197,    501,    539-544 

Sand 117,  120 

Sapsucker,  see  "Woodpeckers." 

Sassafras 301,   (Fig.)  302,  309 

Scale  insects 68 

Scallop-shell  moth,  see  "  .M^olhs." 

School  grounds,  improvemer  t  of 35,    38-41,   437-447,    566-568,    571,  572 

Schoolroom,    The    g 

Scion,  see  "  Cion." 

Seed,  dispersal  of. . 72 

dormant 409,  410 

uses    of   stored  food 409-414 

See,  also,  "  ( 'lerniiiiation  .  " 

Shiner 162,  165 

Shower,  A   Summer 81-91 

Silage 403 

Siphon 144 

Skipper,  silver  spotted 61 

Sleep,  of    ilowers 72 

Slug 149 

Smartweed 362,  380 

Snakes 197,    198,  501 

Snails 143,    148,  149 

Si\ow 84-   S5,   93-97.   453.  454 

Snowball  luish 305 

Snowdrops 5S2,    583,  58S 

S  u  o  w  fl  a  k  e  s 5  8  S 

Soil 99- 1 1 4 

value  of  \'arious  kinds 1 15-124 

in  school  gardens 560,    570,    571,    574,    579,  581 

Sparrows,  fox 264,  265 

song 261,  265 

tree 265 

white-cr owned 265 
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Sparrows,    wliite-thrualed   , 261,   265 

vesper 265 

Spiders 65,   66,   68,   6g,    171-183,    211,    249,    288 

Spraying 68,      6g 

^I'l'iiig'- 126 

Spruce,  l_>laclv 341-343,    346 

Xorway 339-341.  ('"''s,'-)   342.    346 

rei-1    342,    343.    347 

Siiuasli... 291-295,   407 

S.|uill 58S 

Squirrel,  rerl 435.   436 

black 435 

how  to  study 69 

Starch    331,    3S6,    3S7,    398,   405,    410,   4S3 

Stems,  Ljro win L^  point  <if 295 

Stickleback    163 

Stink-lfugs,  see  "  Bul^s." 

Stock,  for  grafting 

Stone-flies 138, 

Storms,    sn.>\v    93-97.   453. 

thunder 86,    87, 

Strati  tic  at  ion 

Stream-cut  t  i  ng 127-129, 

-Stream   dej. osilion  .  .     104,    1 30, 

St|-ugg]e   for  existence 74,    75,    361,    410, 

Sumac 43  t ,    431, 

Sunhsh 


Sweet    cb 
Sw'eet-J.cas    .  , 
Swallow,  tree. 


see  ■'  Mclib.ts." 


379-3S3. 


374 
140 

454 

90 

133 

133 
133 
418 
466 
161 

564 
254 


Tadpoles 135,  1S9- 

Tai'c-grass 147, 

I'errariu  m 207-212,    537- 

Thislle    364, 

T  Ini  u  d  e  1" 

riioru-aj.i'le 3'->t ,    ( 1'  ig  }   303, 

Tillage 570, 

Tomato 

Trees,   wi  n  ter  aspect   o  f 297- 

ho\\-  to  <lraw 307- 

how    to  plant 444- 

see  sj.ecial  kinds. 

Tree-loads    iSS,    1S9, 

d'ussock  moth,  sec  "  Moths." 

Underwiug  nu.lh,  see  "  Motlis." 


■193 
14S 
544 
579 
89 

3"9 
571 
374 
3'  >5 
3J() 
446 
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607 


Virginia   creeper. 


V'ireu 

\'erbena 

X'egelable.^ 

Viceroy  InUlerRy,  see  "Butterflies. 


Walliing-stieks 
Warm-liloodecl. 

Wasps 

mud 

Water 


62,   63,   (Fig.) 


Water  l:)oatiiien.  see  "  IJugs." 

\\  atercress 

W'aterfalis 129, 

Water-milf.)il (l''ig.)i4S, 

Water-purslane (I'ig.)   148, 

\Vater-scavenger  Ijeetle,  see  "  lieetle." 

\\  ater-scorpinn ,  see  "Bugs." 

Water-strider,  see  "Bugs." 

\\  ater-tiger , 

Weeds 

Wheat 

\\'liirligig  beetle,  see  "  Beetles." 

\\"illo»"s 305,   373,   443, 

pussy 

\\  ire-grass 

Wire-\'"  .irnis 

Woodpeckers.    269-277,    505- 

downy 269,    27C1,    271,    2.S4,    507- 

flieker 274-277,    512, 

goblen-winged,  see  flicker. 

hairy 269,    27<.\    271, 

red-head    272,    51J5- 

sapsucker 270,    271,    272,    510- 

\Vrens 

"\'arup,  see  "  llicker"  undei'  "  Woodj^eckers." 
Velluw-hammer,  see  "  flicker"  under  "  \\'oodpecl^ers." 


444 

515 

372 

71 

f>3 
199 
224 
136 
126 

148 
133 
U9 
149 


152 

74 
411 

446 
330 
362 
400 

513 
510 

513 

2S4 
507 
512 

254 


Zinnias 383 
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